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'’hi. 


^‘t J^. 

^1 )L,alH Lj 4 <-^Lt j.7t idul (jriC' li . 

4 Sit'fU (jLat^ ^ iShlj IJ « 

Iujjl 

l1>I^ I 1 4nU tfljjL-:>tJiJ CaJj_>. SJjLa Sjjj ^1 

31—J—>JI ^jjo JL£)Jlt cJiulSJ} 4-j -^IaII 

(JL:^ 4-ioLiej^ ^LtouVt ij\jujj>^ t 3i Jl ^ 

«t-jLuaj (jPil istblSLa 

44 

4Jl]JI L^lJiSkll I jub ^jjua^ "o ^_yji,li ■<■< tj| Jl^j 

3Lx>Jl ^«JLc: jl lutiS t a\ i 

4_jt^l_3Ej <—^iail 4-^ 4.J ilr^tl 

44 « 

< In Ml iLA « 4 ^ I \ j <hi uy-' 

Cr^J^ 4 _-}_^iLl!I J5->sV1 J—3_-c1 

^IjjJl ^cjLi 4_jjL*JLI ^l— jl!I Cjlj-j-ILit—fl 

. v“> ? 

Ml (Jj^i ^jJd > 

^ j-^l" <v*if' "^Vl 1^1 .1^ irlLj (jS! *-*-ll^ g-l iQ.l^»^ ;' 
t^^lxii oJJt ^L:*. A JL.^—«-faul La 4-jj1 .miiVIj 

4^1j.j^a_A (jiLllJI l^L K 

oLua-ILMI oL»jj--MJl cLilJusejlj-u) 

44 •»*• 

^Ji—S_jJI ljuk cMljJ 4,1. a^L-<uj^Ij 4—^^^-_jl!1 


^>Jin 

I 



^j a] v-jLiSLI( ljuA cL3^.?4J (j|)> 
3L3I i^jLSJl ^L_a! 

oLuuij i^ju>-l 

4 ^^ J.4>4« 






a^cujLo 4 

L^L/ol JLJi:-Ll^I^ 4j^uxjJI ^1 i^rVi 4^1ju^J ^Lxxaj,"u <iVl 


^_j,jij-jlJ 1 ^jLSJl ^Lo! ^1 c^LL^I IjLA <JlJj_rtJ (jt L 4 -^ i^aJl 

)jub JitjLStej oLil^ c!ijjl>.I 

^ T ^ " “J CjI— juj-xIu-lJI j u 11(1 ^ U^ (j’\!L>-L^I (^J-l 

I *• «• 

^1 (J^Lj I ,4^ t(jL,c*jL>Vi L^l ^ j 4i.,iit^ll ^^i<iJI (jl Jl-LjO jl^qJLtiulj 

>Jl ^1 ^U Ijla 4jL-%jf (—di>JI jj—U^jJI ^^1 ^^—4 


OJj 


Lmi.U ) 


4Jl.2L^tj 4Uj 4 rt 4j _t^l^l aj-Jt ^-JLjij ^j.w4 3j— t.-v 4_jV ^\ 

♦^.j^fcil L^jIj 


jla«<,m jL4>w* ^LLuVt 


Lij|>Ui-L. 







ft; 


.i<&x 

o‘3P 


f' 

/•»?- 


^>Ji» 

2 


L^jJI aJJb 0^ (jja 

JiJ-Sb-A ^Ic ^J^\_irfj! Lj.< 1 A 

m 

tijl_jJL^_*JI jijljjj I^L—J-u^l _< u\ ^jjC. 

(J^l J 4-Jjl !■» *t.tf 11J ^ J .^tl 

«# 

•Ks’a 

^ ^ ^ ^ (1)3^ ^^ ^^^ CjLIjI^UI ALt.it,."w I 

ol.jlj4..«ti ^Jub )Ll^<o l1^ 1 

j7 <Li 2JL>J1 4jbLtJlj ^■»-«.uJ La (jLcojVI ^jJ c,< i-luj 

.1 '.•> ■' • 

<_ (.iUj J.inj—fs _uiJ 

aLIj 4 jlr JLaJLc. 1 (^jJl tUU^JlL ^Ij 43jjl^ 

* “ ~ ^ " * V. 

4 j A^i Li A 0^^ (4jLt->>^ ^ji.< <1 ^ < (j “v 

^_^.UdlJLl Jl—o— xil ^L-aIaJI I a-S t 

«« •• 

JL^j 4 4 j^ uxll 4-xAj^ij -^1 4i£aj^^.^l 4^j.jla 
c^Ij^LII ljUb (Ja::^ L^.lji^Laj ^a-^uca Y 

^Jj-SJLiuJLI CjLxJMe-^ijJLi-wlj ^_y>a jjjj -^1 j, j^ »tl)) 

I A-^A 

M ^ ’ 4v 

9r 

> 4j< 4 j,4\r i 4i M 4 ? o f^Tu \Jl 



\j ——c ^ Li Jt V» 

• «VI ^ ^ i - -* 

jJLJt JL^^i 4 Jrtty^t 14X 
♦ •• • 





^ 4_j_dL^I j A, t ~Xtl I j_^ 4—j , o Ai J—^y^ [ 4.4j 

^LlSLij »L gIfcJI ^jja JLju jJi <■ 


j Ja)l JL4^t L.aul^t JL^ j^oSjLjt 
^444S^t ^ il^ti ^ ^ 







(il^\ 


Y * * ^ j. i » c. ^ 

< $1 i "»,!1 >—ujj ji ..^ Ijla 

•’f‘’[VA< 

I^A ^JJQ 4 L^j <~< l_ 3 j^^.j>JI i: 

^ ffiSjS 

cJj'^j <ii.<Vt t^j-»L<iLjVi ^^rL-f^Xl 4: 

4_i_ii-ij ^1 CaajJI jifl ojkjjj«.j 

J| :U 

(>*>I JxjI/ L^U^I ^ jlr 

^ Ji-Aj L 0 -r . J1 ^ i 

^ 'p 

Cr^i cl-^-'^iL^ ^LlaLj.^>Jllj ji >• jH l-S^—ju .1 d .£1 

i|§f 

4-,s ^,4jji cX^.j 1^, -^n ill 

* Ijl’x 

^jj jl 3 oLoJ'ill (jl> -^1 «juk tA? • <»3LsLi:;SI • 

•^*:p'1 

^UTu Iju Jl^ t4_aii^ 4_jua3 p 

t4jl j-Tv 4 4 1.^ Ct..i 

^ !pl 

4 jrtt VI CjIjIjU .4-tAi.aj 4p 

^ 3^* ^ Lj4Jl.2j fc)i ^lUi <4jLlL!L!i If 

>::«:« 

(j-fl fil l i Jufc ^^j )lfn n L_/aj ^ 4 « < i a 1 1 J . .' < t l ^ -ii IjLjfc jin 

< ^ ‘ t j idU JL^i » >..H JjLIo "v '’—b " ^' " ' ->-^'>-^ U* 4'*-^ 

j-.^L ;u) ,=;, ,11 4 ,*;. <.-. i^gJI ^i^-«tt I ‘y^>-^'j—-ii 

^L-.n :lS\ (jV i(The Genomic Era) -f “ ^ 

*- «* » ((4^", n j , ^J;—II ^1 itiTmiU 

CjI— c. 1^] t^^ (jL-uu^l |:L . 



















1 4 xMj (jA,«,a j -^J i4_ijLt-uj'^l 4-3c_u3lj 

J tjfI 411 irtlL ^Lu^Vl (—al-t^«!l^l ^yc, ^^}!> 3j^La.>JI 

3^r^ 4_^jjjj>JI 4Jii!t ^jjf .\.S'l«jj .(The Genomic Bomb) 

(Jj-naj L-«JlxC,j t4Jjl u-atj yja ^1. m tV 1 (^jJI 

4«.4SL>J1 ljjL3 jL^ JL^ yj^^ju yji 4jt^^^t ajwjjJI ^jla ^jl-t<tjVI 

(J^i 03^ ‘-^J L^'j-h ^L*J 1 juxjuM 4 jI^ ( L^..4) JL%Il4^I j 3 -^ 

. 4jI j ^LxdUjV I jJi j.xu^i IJL^ IjLauA 
(ji i4^Lju 4 (J^ JUJL:^i ^juoJtJi ijL^ ^;-^J 

^i.3*l«..uU (_ 7 J-C. JuljJl u-ALjUl^^I ljUb 4. iafl.'TftJ ^ Cr^ CriLH*-^^ 

<L^i ltd I IjLA ^Lj_^ a. “.II oljU ♦ iSj“- ^ ^ 

(^jJl l.^g">«.j^ c^LalitJS dJLa <(3^^Liii)) /CjJLaII ^jjlII j_*_tI*JI yA oL^VI 

jisaltij iOLu 4j C*a L^V ‘>-^T C.*a.j ^] l^lr. (J>->^J Ubj^jatJb 

tJ^JufujLd 4 ft I(il 4j jJj 

Lu 3L V tUljJI ^V Lo 

LoL CxaJI jAj 

l,Aj ii.i.ll JlL ^ ^1 

IjjJnC. I (^jJl 
*« ^ 

i4i4jjL>Ji ^IjjJI ^ ^OJjJlJI djLA yA ^C.c^l 

jJjuLd jyjuj^ tci^jjLJ-JI (JU1 -i-uJ_ 4 L)^ cl^ OJJt dJL^ 

4_j_jcJL^ 4. A,j-a,>. {<.!r!L «»«-^ i *(J.5~^ ^L-cuid t(^l<-uJI CjLjlqj 

(^jJI (((iitljuXI)) L^^jj c-«jIr>L>.j ic!;jLjyi c «j L<ih cr^j^AjJ \^\-i 4_*-t^Lj 

4j ji. 4 ~<l 4 ilU c^L^VI yc. 3*< g.V 

c1»L*-/jL:»J 1 jJoA-fll Laj^.^ yA C*^j-3tj Jl^ CjjL^ ijlj-_u£5^ 4_4J 

4 M X 3,>«Jl 0jU!t . LloloC.! jJi ^ lafc^ 3Lxj>Jl ^<JlC 

m «* ’ «* 

JlLa V| 11 Ai.i-a^Lj ^Cu ^ t4_^jllnJll ^fjJLl dJLft ^L-mJ Cj^jj 4.^^<JI 

4j^..^ilL]i t—fliinlll Lj^VL-^ ^UJJ y<^ t4Li.fl oljAui 

^ *• 

Ur jiAjUJ ^_yfcj ,Crtji (jy^ »ij.'i,>.V L>“^ 

«* «* •* 

tfJLA 0 .<^L 4 J tJiA^ c^jJuL(_ul 4 j3_i2_>J1j .^^Vt yc. ^.iu. ,uaJl ^Jy^ 

«* ^ 

La (_^J-c. jL.^*Ltj JijJ 9 .ll ^tiJUJU>«j ;j! (j 5 -<Jsj i4-^..clc. 4,.fl-j-fl,>. Jj-S yA StjJll 





Ijj rtH ^^t/q 


.^iirt 1 


4j:>riTu (J^jJLl IjU^ Juu MjusLS- i^j^LqJLl jJL^ ^ij^l 

«* 

J-H-^ ^ OJ^Th^ ^by' 

1 < trvLuo Jl^Ldul Ly^J 14 ^.LlS,"i <u.U LijLx>> 

4^.0 aI L^ LL iA-LqJUJi t j I (. lQ.t.«i.iX i ^IjLA Lj^ i^C. 

V i 1 j-A U^^-jux^ fcllaj V t4_jLq-*Jl LIjLj^ 

«« ■ *« «• 

4^Lqa:vVI 4jlj^ILui^ i(_y£^JLl1 (^jLall ^IL^J (j! J-qJ (_yj->l 4,.flj,tf>.j . 1^ijuu 

^ ^J ' Lt^ L^i.q.%-) (_7^l J^.J—t (_7^ (4^1£^ 4 j qjqtlj 

qJjLil ^1 aJL^I jjI ClJjL>> (C^bSLII IJLA jJ^iLi.j ♦ LijL^ 

•• •» ' 

<-^1—X—ua*^ 4— 3^ Lr^J —L^tp-^ O^J —*—UJ-^ (1h® 

«» «• •« «* 

^qlAJi ^-AouumJ Laj t4j qAtll 4 rtjrt>Jl ^JL^f (j1 

ijf 1.1rt*i C ! xJll (jl <|jLA Ij^^^r. ^_y3 4 rt 

3 J rt«.ti 4 j^ltH t4Jn t uiA 4jiJj i4lLQj q\ ^Ltlt JJ3 

.diili JL^ <1)1 J-^b * ^ ^ <jy^ ‘r ^ 

i^ii a I ^Iq-Jrj 4-1 ^aVI ^1 d^jl—^i 4_^f (j! oJjL>.j 

4_iij.2lcLAJLI 4 j 1 3 j Ilalj i4^ij^l 3^ A-fciifI cfjJj LcJ t(^^,. 1 ^ 1 1 ! 1 ^j|.Ii-:^.,li 

^! JLy,.j^ i^_^J^JLJi ^LaJI Cj 1 r<^ 11 ^1 tn 1 Ij . i..<J!jljj^*i < nU 

CjLc.j-u9^I ^JLA (JILo it('>:..u c_dVT ^ iCjLl^ ciILLa 

e-diSUl 1 JLA hiL-A ~t g.1 ^_^_1 jL^ ciJJjJ^ (i^Lji£UI IjLA L-^^LuJ (j7^^ 

U hM ^JL^l i li^ ni! ^1 ^ ^ J 

M «• 

* A^jL^xJLXJUlm ^ JlII 
*» 

-I. * ^ t ^ 

jlj-Ljj] ^jja 4.Ar<SLi Lqj <<i^jLj»Jl ^IjjJl ^Lu lJi£^-*iIIj c^IjSLJI CjIju jlAJj 
jjIalJl ^ ^IjJI iOj tH-^J 

tfUiJJI t 3 I ^ cLcj-^ *L)d>- Ca^ 4j^.i»,in 4 iLa.^ (^jJi 

i^jA 4 J Lqj j-i^aJtiL ^.q-LAU La ^Luu^I ^LlII 4^^JLlj^I 

^**^L \ ^^^ui.aLAiJI *(AL)■ ^ ^J-lA-jl-uJL 1 c. 3^^—JiiLi ^ ciiI^^).^Lj 

M «A 

L^ CtlTL/T (JT^I 4jLiji 4 . 1*1 aSo L^J LIJLJ Jltl 3 J i„,La~tl 

M *• 

A*< tL ^L^l LujJL^ LjL^ 




^gJLI JjAjJI 


J-J, Al-tua.A (jJLiL ^Llilj jLuaJl cilJj C^Jljssj JL^J 

jjr\j f^j£L cL£^^juj Lo CxljLv ^ju/jLcait (_y5j oLc,Lo^^lj 

Ur^J Cr^ < 1 xj-JkX 1 

l»<o ^ «lf?> H iJLti,V rV' ^ cl)^ ^ **■' *>A. ^ t ^Q_) ^j i - titi 1 i 

-a ^ ^IjJI jjU-Ji (Genetic Medicine) ol!ij^l t-Joj ^ 

^Ajt t (jL i-urcJfULl, 4. a^^jlJI 4-^,^0 

•• * 

4.rt.j ^ ■cii’i L^ 4l3L^jj ^jljjljv L^-*/j^Ljii, 4^L_:^I oVjL->JLi 

^ (jy^^ 4.,^-L^I I -M,u 1, 1 4-jaJu_Sj ijl ((4 j<i 4-3.1 I» 

’ •• 

( 3 -:^^^ U^! 6 -^J ioLuajVl Cry^ 

limiui LjJ I 1 l7^3 * ^3^ ^ 0 ,,/“^ ^ ,h i^rtiA (jr^ (j^ij^Vl JL 3 . 

»* 

tij.5e«^|^ t4..3^ .j-Mull _iai_j<a ;J.^>d ^cl*Jl jj_a^xJ CL<jJl_>o 

oi^^ILd I^Ljv [ ^■<^tJ * < j i 4» r. V i deXioi^ILo ^LLsL <-< 0 ^ ^jy^l 

<4^jj3ea_iIuJl 4JL>.^^ JSiLiuJll tjl 

M 

Juu 4 -U 3 I 3 idjj^-jLol^ <9jLjljJu ^^X3J-4 O-UD^^-C. 

.(jl uujVI ^L-cuJu (-uV 4 jj 1 :5«JI CL»V^1 ssJll 4 —sb-JuJJ i-U 

i^yA-t tO Lc 4^L:^I oVjL>Jd ^uu C, ^_^jL>JI C-uJL>oj 

^ «• 

( 2 >>s (jl jjjuaTu (j 1 ij^-^ (J-^J iCjLxiJI^ (jLcii-i^O (_y3lj>)l (j’A-LAijft.IiJL j 

^ *4 

Jl ji ^LSJJI t^!) loA SjL^ 

tj .^1 <A>^W ijjj—^ («j Oi'jJI 

5jLc,y 4_5cill 5jj[^-<iaJl t4jjJL>til diLujoIiJl <iuJL>Jl 

4-3eiJ,l 5jj|^^-uail il-ALjj^ju <jpJl ^IMJI 

«* ** M 

1 jl,.^ oLx-4.IL:^i 

^^,i,».lI jj Inllt 43t:-pj Cljj^ (jy^^ 4-^j-jLd]|j 4_u-C.^^-xuJ 1 

•« «* 

A^LgLt !l ^■^3^3 ^ 3 -^ 3 -^^ 1JLA Cjl2^^ J3 ;J^^1 (J ( 

cL)V^L< <ia!l i^j^SS J3 (JI3^^ 0^3 Ir^ t it ^J-SLiHu 4 rtj.^ JlJt 

Hf 

»■ 1— cdr,^ ill ^LJLl3 jJLjo-^I Cl)LjjJ_jf C?"^ 4„Tfcltl 

Jjl>Jl jl Jjt’u.oVij L^Ludl-Ajlj i^ajLill olj^lxiil <>j-jSLalU 

*(JL>uI.I |jjb 4 ^!VL<.u^1j 4-U^^JtJl LBIjL.4JL%.X U^uojLu ^jy^l 4.^^<UL1 

*v *• 




vAI'^aJI 0>i) v5i> 


|*JL n"i IjJj (4JL^1 i.^ All J.lo.A]I *** 

• «* 

c-.(l.>. 4 juoL:^ JLjJtXdU jijIi^jJl IsLu-u^l ^| ^.SLjiiLj 

jlILLUiVi ru I (3^^^ ju^Li^^ IjlA ^jlajlj 4-LlAA1J 

(^jJl (Oj^SJI 4jl^L:v t <UtH 4 ^l\SL! ^LoJI JLmjlJI JL4^I cJiaLiilIJ l^ 

*v «* 

^^SLdJLj 1 <^jI julj ^^yA-Ltil ^jLdjJLj ^ 

f\ j II JL 4 _j>.| JL <>, r».<a 3jL}^^^ 3jLlLtdU^U ^Jj^, ^li 

Jl£^l Jj-t-i-u (_y^Lj lillLt-uVl <axL:v ic—JLaJI 4_il^ i4j^j.>ijl 

jLILu^VI 4..*_jaL^ tL.lL*> II 4—Ll*?t t»l i/^ c VI L-AjUaj ^«JL£. ^ ^ 

4_JL^1 Lt^ 4jLLd JL.4^b.^ j^^Jj^jJI jLlu-uVIj ri^r. jjJI^jJI 

«• M > 

iL^l^Slii ljU3b ■> 34 Ij.Aj «>>rt~i! t^Cfj^SLII 4jLjaL:v t4_tJj..i^l 

y 

1 JL4> lL)^! < <1 fl > t ,< jL:>f L^J (jl-^ L7^^ 3«.Ll^l 

•» «» «• > «» 

4jl 1JI ^jyujJLo lil* < i(Vi {^\ ^JLajI ♦ c^«,;> jM 

7c_>_AlLIIj (^j-dJLliLj 4J<.^> a ’it ~ ^^.jljJLtJl JL4 .lv I AjjlIj <L^^^.jl!I 

•• «« 

CtJ5^l 4_A.aL:v ^1 ^LlLa*^! a Llib ^JL_aj1 .llLj^I ! H ^,! 

llLTlSJI I JLA ^J<>> rtti ~ 4 JJI Jlju — t ^ d ^ tL-JLaJI 4_^ Lr^ij 

<L>.^^JaJLl <;^ljVI l*\i njj •JJ-iJi 

m_alkhalaf @ hsc.kuni v .edu.kw JL3J..J1 l^LjSLII IjlA 

4 JJ JL4.^1 

^j.</*>](ll ^cxjj 4jV 


CuaSl} I . L..Jall A.dS^ 






La^I j ^ ^Iv*<j i^lji^l 

^ 1 OJ_^ ^ *f^ 0^ ^ 6 V _A 

i^Lt^yi ^aIaJI I JlA ^^£:- Ol jl^ Cjljfj-^HL! 

doJLj>. ^ ^ * Y ^1_ c. A 

** Jl 

Ox>4 jL%IL^iUi I ^L>Ji ^ cJulSJi^ 

^ ^ . cr^ Jj^j 

ciJjJ JL^ da^JI <ii-><lj 4j^ 1^1.1 JUjL-aK-TJ 

^ 3-^-^ *4.4^ A 4_s_j.jud| 4 A. 

^L>^ 43-^ >^J l3^ 

jL^j ♦4_^L^| 4-^<^ Ji *^iij jjfcj » iJ! 

^^j-Lif ij)tn*j ttiUi juo ^oLij 

JL^ tlUj (jyi-C-J . ^ (_y3 

(j'A-A^..>JLi < rt Mi^ t 4 rtJ^ IrtJl Ai )L.A ^LjaIL^I (il 

4.^AJi^i^ Ca^JL>> ^ ^Ao aLc. « t JlA L7~^ 

^ «« 

t.i<.lrc.Ji t*“<j ^ t lj_iJL^I 2>jJLI ajlaj 

AJ ^ iJ < U < » J.1)) 4 j^^^ ^l"l ~ A 

4.jjj_C. oIa (^] Lt^ 4JL3^-t!aJi 

^ «* 

jJL^ Lo JuLd i4.AJ^)j^l 4^Luj 

. 4 <5„r<, A 4-2ljj^^ 4.A£^~^1 vil i •>- LuaJ^-^ - 


- *t 






jjaaJI 


JL^I »l aJi BjuJl.:^ 4_;LxijC. 4-a^j. i c-dL-uiIL^I ^ i JUJl^ 

(j! rt ^ i4«^lji^^l 4 <; jtl i IjfcjIji^^Ls 

Cji^-»-<IiJI \ t ) ^jj) rt I ^-<■}->» tj. * iMj 

•* «* 

idO. JLa t!I A_U4^ (( I . J)) JI 3 jLj4 

•* •fc >•• 

t*'-^ (^j “ Jl IAj-o-j-ju « 1 *(3 . J)) Jl 5 jLL 4_p|jj^l 

^ 101 ^ L^JLSHj i iSLi^^l dJLAj icLJLj i^jja Cfi "V \ ' 

^^JLobl! 4 .:>.|^^j:^ 4^14 Ci C.Ji.ti^,>. i ^ rt4 u ^«If^Jt 

JL3 c1(jI£^ S^-JLu^ SGjj^ c_ 9^^->.! (.In,1c ^^vLutal ^ i ^j-Sj ‘ lO i ^^ 

^ ^ ^ .t.II 11<-\ < i .<1 ciJJjL)^ L.^j^jI (^j-^ ^sh3.nti 4_LdJ^Jl ^ ^ >1^^ ^ 

i ^ <^Ti c-5t.^><J1 L^l c<1^1 

* Cy^ 

<^(3LiJl tjj C (jlsjVl Jj-" 

_ «-ttJl !jl— ^ lj[^_liaLjl 'i—w^J ^JL3 :c— >j) 1^ <*tl Sji^ lju^ 

«UJ1 (j| 1_56_ ^ dJLA ’ ) :^j_ujjj 5jj_cu) 

^^JajlJI i^i* 41 ,./Q ^ j ^^ (y\ <v 1 1 4_^L^ Cy^ * > t L«i < ^ j 4ij\—5e.j < it 

^^-<^1 jL^^ i^^^Liii Juij-^ Liiij \x t(j 1 '^n cLuse^^ij^ 

Jju^] i>c. (Scientific Research) ^V ^ xtl dal_ jliJI J^t ^ <;ljull !jijk 

t^l ^U Ijla julj jjj jJjIjVI t_j^^_jtJlj ^ »1 <H ^It Ji-^j ».. 5 Lj_>JI 

i^jM j ^al W ^Ij * Llu^ j^jIj i(jL^ (Jj J-Afl 

>Ji 4 j (^ilvii 


iZtjik t a ^ 




^ j.^ jjj ^ <jL^j 

jLA tin® UJL>^ Ajjj-aJI 

«4 ^ 

. I ,S 4 <4 rt.^ C^Li ^ 4 T( 4 ^ *4j <;(juJI 1JL^ LaJ-XJ (1>-^J ^JJJ^ 

lj_jaJL^ ^j-^JjJl (j-U_>.L_Jlj <;Lq1»J1 iZxjAj-^^ t^fa5c j II 4 Jjua—fli C1 »L_*!uj| 


cuUll^ I JLib C^^^^-5kJ a i^'h ^j£i, SjUJlJ^ 4j^-i^ii.U 

jJjudVI \^j tn.li JL 4 :>*t ^LaJI j' 

;^jLJl JU^jJl IjL-^Laj tJjuaVl ^jdJj-Jl ijj^ 

«» «» MM 

t4_flL^ 4-c.ljjLj ^cJjtjl i JL»^lj (3>^ 3^ iSju>.|j 4_<s! V 

cliLlja JlLo 5 Lt->Jl ^^Ic. ^j-C Cj^X ttjJ i u Llib 

. I JLA ^_yl] 4j*u-i-uJI 



jjbOAjr^il^3 Cju.xaJrk5lj9JI |uic 

•• 


I(9bili «,ibai 




i. ^ 


L^JU cJlJLIIj (-_31 (jj^ ijUL 

<;LJaJ 1 (3^i iT* ' * ^ic. lyti J‘4^ cr^ 

c^LiSk fl)) j\ ((^j-^-^Jll <^LiSJI)) p 5 ' ^ j La La -< n >i^ a ^ oj. j-r<iv 

-j lIJIj I ^ a ju>j JlAj i((3l.4.^l c^Lll^)) IaLo lu 

^1 a I I ^JlA ^ Lf <*<1)) I LaI g ((t^ » 

Ij) *-a ^ tvtl-ai*il *VJ-A 4jLAlif Sj. j > <il^ j^paj-aJLll 

^ jg .j t > ^ i*j) u ^ 11 c_f!ij[j.^ ^ (iti < h “t 4J^LSlj| 

.jjJouUI (^jJLl (jy-L^ ^_^L^ jJSLiujj Lul ■jj>. «;^^;,_4iiJI ij_juaL>Jl 

Wh ** 

3jl gU (Jm\—lmIS « I J1 i-_3L-j(i-IL^I jLxJ i a 4-*^^ LlAj 

^j ^ I (3^^ t tiiriij)) 4JoLiJijJ ) ^OT Lr^ 

4.j>Jljt.AA LjAj t *< f »1 <^1-AL ^qAI djLC 

I jSaj JlLo VI IjLp ^ <— tLu i^tl <Ljj1jjJI 

^jJu_^l L_^ <■ -u ^ Cj^ 4 j^iLlJt jLj|j.j^i (ji ^^-xLI 

c.fl *< 14 ^1 (4^jL^I LjaLi:. ^j-i-<-ii..A-^I L^l ,rt j tlr>1 ^Aa < ..Ijy.ri-ut 

w ** ** •• 

cl)L/d’jH (JL^ ^<dnta 4_»^^jj La i JAj (j5jLj>iil 

ckiU ^L*J1 4ZL t g^cu \-a IjAj t4j^_j_>JI 

t Y • * ' aLjc, C.(Jj^I 4,*.gl^ j_yJ| L^ j^La jjyjJI 33L^ KiLjj-^g-iSLJl 

^f.\ ^j^Lcj 4Ljl4 ^1 g <1)1 J-jA 

J>^ 4-a^L^ ^ Jj53 ^L*JI 

✓ 

^jua3 4a£^jtJl oLajSL>Jl 4aJjL»ja (^^Aj 3jl>.1j 

: Lg J g.IL»3 t^jyxJLt t| ci<Tfc-jJi oLmL j t 111 

jjl JLAj g-UII iii.':^. ilJ (^jLiij t^j- i u .xl i (jr\j^ IL.Ki 11 4 —gj^LLl 

^_^.gl»Jl tjl dxoiw i v i j ^ q\ (-j^jtii iSj^^ t n 4jtoj-^l 

(JL *> .<0 jj)U>3 ILj 3-ixlLJ 1 g j 4 4 _ju9LjL i4ji^ ,<^ Jill SLj >■ ^jji ^ J>„j t.tt 

** 

-t .Wtl 4 jAj3JII L^Lg^jiaJj 4j^.j.>JI oLiloltl 

m 

:^J^| ^OL^IAILj 4^jlia ^j|jSk3 US 4J^ 0^ iijlSAj 

{JlLa-jJ ^jl^C jL^oj jA idl-L^Jt 3jLa q£l CjLa^ L i_g C-l-tkj La 

4 ^JA c-.t JAj t^jl-ouVI S .v^g L^ j 4 CI lI^ Cr^ 




^jOQ*i jail jjuuUI 


aJJt |jl 4 rtj rt%.j t4-^ljfl L>^ i.T^3 4jujU 

(j4r:^,4rt]a.!l (j-4 Ul9^ ^ 

^ V.c^jLdj La t<jLiSLJI I jLA 1 • • * ^1 L^jjLl^ ^Ll>u 

i^L=Nj1 LH^J 4 jA <40 4 irfanll djLJb <4:gr a t/^ 

<J1>1 ^ rt i4^ ^Ir. 4j«.i^^^ ^ :» ^JAXL •■,,11 

iOl^Jll t-^VT ljj.Si-a Jl.^ i Jl->.1j LjLj >-1j iSj^-SjLa 

CjLL^ ‘^uuj-L tluajtjl^Lj Cji 1 ^ iSjU^lj 4^ a, us ljLi_>-t ‘^J 

4i:>-^^ ^<i^j >>i ^jL^I LiV5k Aj 11 ^ j il 1 ^!!t CjL^ a 

^ m 

4 <4^ nt! aJJt i^LaJIs 4.LJ »1^ *»■ 11 l^j.^ n j ^ j 

<JjL>. i^jLflJl ^1 L^ujjJaltJj iLjL^Li^ i^jja 4j1L ^^liSLll 

^^1^ M.J uu Q ilJ^.jLau 

i i^mA^jUjuX i ^ d i_L ^4 

^ llj^:>^^ 4_re_d-ur (jj _JLo ^ , Y ^jLjlJ L 4 0^ J3 ^ oi ^ 

4.jljuxj ^jLxjI jijLaeJIj V ^-j ^ L^_ajLlL^ ^j-SLa^ < T , Y 

3 )^ LLa ^ * ^jLuiJ ^^ZLa-t^iluj \ ^ Lljljj^^^l^ 

(J£j i ^ ^ l^aiJ-<ti3j c-sVI 1 i^jja 4^^ I ffJiA , 4_ii»Jl 

1 jSLaj t^cJu^^jLiJI jl ^^^JL-uaJL ^_yja-uu La ^JjjftJ 

^1 frLal-»n jLlljt^ ;4_»:_d_uaJl cJiil 1 * ^1 ^L!L>o JL>>Ijit ^,t,„i-/uiil cJtJjj 
^j^Lcj t^cJuj-JLllI jJ^I^ ^j.Lu^l L^JLa jjiSJij ;^iSJt i-fljj-JhJl f^jji ^^Lolt otjl -till 
i; jLj jL-j-j^aJI ^^j-^a-:^ ^^l«-dtl JjIaJl J-Aj (^IjJLa 4Jjl3 >U'v (.7^ L^JLLI^ 

<—0.^t4:’ ^ ^ ^SLjLj^ t t j-A I ^J Ij-ij< LLAj . 3 tjiJ 1 ^J.>. IJ 

JjL^I I jub 3<^lj^ frl-alxll ^llalLuil lJu^j ^l «.u^ 

S4aj<^itl ^LuJll ^Ju^ ^ a.ur> L^ajusj ^j^Lal (J^.ut.> 4lajt t^a ct^J 

JLjtijJI ^Jrtintl Li^L:>. Jj-:^jJll Jj.laJt ^^j-ja-as^ c-)l. .ui-v Ujj! jJj 
3jm (Jjia :4_^La]l 4 .qp. j-litl ^| LlLuajJ 4...jl.‘Vr jj-J^ ) * * Qj^Ljj 

.(juia-wiilj ^ iia <<g> Y* ^jLu IjlA J <r. 4^1jjJl 

-JlrwV c^j -<t<L>Jl ^1 f. (.7*1 a5> jJ (jSli 4-^ljjJI 4ia£^..3Hi' 

Jl 4la£^JJI JU- j^j (Megabytes) ti4jL IJL^ VO • JjL 

,li'^ i ■< t ii ((4_ajL3JI 4 u» ^jA_ui.a->«iI 3*< < <iJi,l aLalftJI 



jjiAaJI ^1^3 \^I.J VaJI J 9 JI (oJbc 


(±M Te J ( LjLjA C-d^J LuIjjJ-A <11 

^«Jbl I < 4 j <^*> ^ inA.4 <^1 ,L.o)V 

cj.^ j^c. <l»JL (J^4.3o ^1 UI > V tij !JL^ cjLLuJUiJI 

4L^::w^>Lc. 4^d.i5> t^J.t.irt*L< JLi ^ »j ' << (, 7 ^^ CjL^jI 

«« 

^LlL-oM-I ^-iLiijl t 4 £jjVl (jiaJU 4 ^L 4 _u^ L>^J 

« 4 -^ 4.11^ V ^IjLStli-ul 

(4JL>.^yO till ALI oljjl—) CjI j rt 4 4 «i f4? uf 

^J ^scj ;_^Jl 1 I ji jt t” 4 iiIj ^^,<. 4 i_L^ 4 ^^ 111 V."J i CtA 3 


^ «» «» 

O ^^J.i, d~ 4 uU ^_yjsL_t!li^ Oj^ 0^ i .4 jIjjj^ c-Jj-j-aJI 

■A «* 

.(JSlAjlJl JlJ^ (_yji Jpi i(^/ljL>Jl ^^L_u»y 4_<oj^^l CjIjjVLj 

<Ud.’a (jJ t(J I tilll <!od,>-j 4jil^uJlj ij\ (j^jj^JLll (jl-A ciU j 

1 ^ -^LIL)| j i.jj 4_dJil_dJl (JLj-jvVI jjI cj^ 4 !rt4 4il^ 

^cilijL! <L^L>JI JLkl j>.LL>%ll i^jji f (41 i^jjh ^IjujI CjIj rtAntl 

i^Liill L-jj-i-u-ftL-a j 1 ^ jJJ 4 J 4-jJu 4 j^I 

4_«1!I i-lajj ^.“r ».r<J (jp-II 4-i_ii-i^jy I 5l -laJI <.^Ij-:k 4 j <1 tf ^!l 

^ ** 

^ 4 j 1*1 il 4“>1 a <v>stl 4 4 

^ j ^Jl^I 4 I tK 4<»3i Ml "i^Vi Ijl^ ^jjJi jj ^jSLaJj 

<.a ^^Suj (_^t 4 j J l^V 1 <_dLuiji^Lj 4 j^lIuJI CoL^J L^LajiuIt 

aLi^l LfJLu^ 4 u^L^ 4j>.j’< 1 4 u I jLa UxAuaJj 

Joj-ui 11 4-:^., j Tu (jl t ' “ * Jl.^G (jVI ^J3> L^ j ^ 

.^L^Vl J-LAJ 4 4111 (JjSiLjiU 4-djLtuil AjaUI ojjb 

4_^tj^l CjL-a^IaII L.4ri^ 4_iJJI c-Sl. 4 !uJL^I aL:^ 

OjJt ^aj4>f 4^^L4-4ijyi ^^IjJl (_yja 5 j-4Il 4-U-A LT^ 4^1jJI 

4^1j^l 3 jL1I jjI i^4t,,A.!l x^LjlJI 1 ^ j 4 Liiij / ^ 

4 jl dTi r VI jLi_4i La-^ L>^J Lt^ *^JP‘(d . ^ . J)> Jl 

«* «* 

»4-iiJ>JI i^j£. 3jULI (JLj Cjl^^OilJj 

•• «* 

4.4^-1 iQ ^jL-dl LlA 

jJlL^-HJll ^ j ^ VI jL^Vl 4 ,jqL^/^ j, 1 rtj ^2)SL^J!b 

«• 

d^.dj.4 tJ,l Lfcjifj ^jJLl^I <a ^jt^SkTi 




j»Wl KjU ^ Um AKU 

^Ij^l ^<ii£l J (jT^JLjlII ^JUSJLII jjl 

t4ji j ■>• CjL>-^iII tfl-j-Jf-J <L^.j_j_iIa3 

jui JL^ 4j1jjJ 1 /^Ic. IjlSLaj .^jLlAII tlUli ^-usL^ <Lj_a>. 

* ^ 

: J>.|j^ ^j! ^1 [^^ umT u 

^jJl jl^j :{\m\ aat^) :2ujuurji ’ki^ji\ ji<^yv)5uL>^i 

^LjlII Jlj 4 rt j-gltUl 4»^l>i.H 4 jilt ^IjJl i. CjIjuj <4 j_4.it.ll ^)Jbl^J^i 

JS 

oLo-uaJI lJu^j L-t>ijf Cu.4...L^j jL^j ,)AX^ ^Lc. ^ Schwan 

^Lc. Mendel ^LaJI (Ji^ Ly^ L^JLdLlil 4..j ^ 4-^1 j^I 

i ^ AVY ^Lc. Fleming ^Ull cjLJuj^I u^LAj^I ^ AlO 

^lJu^ ■a.ItJI j ^1 Wilson (qj «>djj ^1 lr>j t >il ^ ^ ^ ^ 

\ ^YV L>“^i U^ ^Jij-^ IIU 

' *» «• 

i4^lj^l At-ttI AjJL^o O^ Muller ^LjlII ^UoILcuI 

,(yiJLA Ajj-a 4JLL2 j 4jLU 11 ol 4 ji^^J^I CLOi^ja^l ^ ^11 aLc. (^J 

OjLLoI Jjaj :(l^n^0^it)5Lija^(2L;Jj5^liLUjI1 jii^LlI(5LlL».^l 

I ^ T11 ^ tj ‘ ij^'^j ... 11 ^jLIl ^ . ..Ij It 

«• 

iJb LjLJ^y.:^ 1^ oljjJI oJj^ J^IAj ^ j ^ j t4 .^'>J 1 3^m cZjIjjJ a. i tl 

. 1^1 A ^ 4^1 t<Li 1 3jLaJJ 4AL4l]| 3jj) (^11 ^UcxcV 1^ . 

4_pljjJI ^jUL) ^j? ^La-lxll (yu JLjlo-uJl .^1 rt"<rVI ^Ij^) 

. -J)) Jl yji o-^j o-^ oj^ ct^! 0^ 

^ i ^ M1 ^Lc. jLS“ic.VI Ijiib ^Lui jL^j «I *0 

'O * -IJ aiA^tl t-' <1)^ hj <■■ <,^i,111 ((I . J)) Jl 3^L4 j I 

%* 

y^ 03^^ 3“4^ i4_jjfclxLa 4JsUu ij J-xa-Tu ((I 

tjjl^ bV iC^\a.kM^ I (ij iy^-jQ^ 

3^m cilij ljJ.4^f AUjJj I ]L> Iijt.^<tlj ^,i.,arJ (jl c -.ij^ 4^ljjj| 3^1X1 

L^Lj (,,7^1 ai.,4*lAi 4la.j <u.itl 

^jl ^j—A (JjV C<-Jj| 4l^jJ,l 6JJt *y ♦ ^)) Jl 5jL_a yA l> A j 3 

«* 

t^Alj^l djLlI j-A «1 ^y * J)) i (tfTjVI ^^j^JLII jjia-a->Jl 

** 

jLUx-VI yiS <±*^ tOswald T. Avery ^LaJI J^ y^ ^ M1 ^Lc. ^lUi 
;j;Ojj-Jl 4_pljjJl djUl (j! cAijJl JLjLiuJI 




r*ij-vaJr^lj^l |ul£ 


o! c^j *(j^^ JtR" 6-^ L>^ SjUL jjjiJ 

3j-ILil JUual jJb ((I .(j . J)) J1 4_plj^l SjLll 6>^ cjLjjI 

i»Lc. jl^^ (4_jlA^>J 1 jb^ 1 ^ (jJjLjjiij 

Chargaff ^UJl jja ^IjjJl SjUii ^ ^0 * 

<( I .^j . J)) Jl i ^I>0 Q^**iJ ;_^l 4-^ L i.^.aSL l i ^^-uaLijLlI ^ w-judjI 

(_yjl ^Li^VL (o£}t5~j ■«">^ O 

jij)In < ^ ^OV lA ^ Ml I Xdl »<.<.< Vi < 4 Cj 1 rt t 

juu I juibj L)i-^'j) Crickj Watson ctUIaJI jlj fiU- jl5j *(jr^ 

^LlLjkJI th<-j n. t^^j.Ju>,-J<,i ».ti .rttl L^t (^1 ~ ^.Li^l *J1 

jIjuS/I Au-j-il^juijI 4 j <■ lU I dj Li C*5~‘^b} 

^4j rLurJl jL:^ (j|) cr^ ((! .(j . ^)) ^jl tiu^ 4aa uc I .^j , J)) Jl 

LaJL^I ^LdoL ^l.lnj-Ltl i^\jJbj L4JfejL>.| (J-cSo (^,rJa_p^ jL>ut ^^^JL4J 

.(\ J^LUI) 4^uai 2 luj 31 >J 1 ^L U .^5?1 



^1 2LjJLd_3 OLoJiJ.^ t «l .^ . J)) Jl 4 tin ill 4-j-.A-^^^JiJt •( ^ ) J^JJI 

JaLjjjl jj J*^-^ 0-^ >~trt i<nj .uSj^l jl ijjjum] 

C^JUUrfiVl 4..4 JLc->J|^A J-^I kl^ljljJI t ^ j .>> ms I 

(jrG^Vl 4_4J11 j L^I jr}^ 4 mil (jru JajI 

0. 

4^ i((3LpnJl *^LxS» ^J.4 (iij L« |»^UJ^I udj^VI dJLft 

uL^j Cy* Lg-AjLUjl I^ . < I p 4-aji;Jaj uiilL^ uflj^ 0 >t}-L 
* jIajVI 4-Lj^4^t Aujj^^JLnJI ^uuuJ\ •(^LuulJI 







jjaaII 


!» La (^jJi ^jLILouV (jjuuulj JL^ (ilij 

*• M 

IjjJloj \MT aLaJ JjjJ [sejuaj LLoAltSi^l Jl£ Luf 

' ^ 

((t .^j . J)) Jl ^Lx^^JLdlll 4 x<.pt CxaALui Ju£>j Luj-^l LiUj ^J^ 

m m 

c1»Ljj^-:k ^^-jjuLjj i-d-£.ijuiJ .^ej (.^-^1 4_^^1 (jj —uulj 


I JUb ♦ L^^Li. jj-a cj:!-^ CH* SjLlI >• <LJL4 X.j «I . J)) Jl 

.4^lji^l B^Ull jj^«1 *^ . j)) Jl ^1 c^L^lL! ^L%_4 lJUla juu ^ ^4-^1 u^LJjkj^VI 
CjLaji*Jll JLixil 4,.j..rt.i.^ J^ JLJ J-^ ^jJd (^jJl JlJ-*-JI (j^SJj 

(^^1 4^j^-uaJI CjL^j^^^L 4j1L,II lJ^J *4jj>J 1 4-ii^l J:Llj 4^1jl^l 

«« 

4^ti-LH 4_JI ^LL>u La i^\ ^LuaVL LStjJlSJj 4^JLJl ^^Lg, ,g. nj 

cjL^J ^ Levanj Tijo ^jULJI ^j£Lcj )\o'\ ^Lc. .cjM.2J-uoVI 4 .J. 4 -C. aLfit 
Lla j^Lxm jl-Sj > 4 ^L. 4 .J>) 4 .A^ J£ ^ (Chromosome) LxJl, jl. .jL^ 

(^ ^Ol) 4.CU Ai 1*1x11 .4 j„j> t.u^.tl p.JlJ 1 udLutli^l 

J:4^ (>» Frederic Sanger ^Uxjj-JI ^LxJl 
|aJljJI I urti> 3^.*iitf.tl * I Jg,<af l.iJ^ <v^ 0 ) ^jlLaJj (jr^J ^J ' ‘‘ 

^jJI j. 3-^) Sickle Cell Anemia ,^>1,1 Ingram (j*l^^_Jul 

^jJI A 3jLa cLgg tij ^j t«*<J 4 j^uj djJLscj (^^^JLtJLll 

4g,<jiLg<Vi 4ij < Jl (JSLuiJ 4.ug/aVl ^jIoLa^Vl JL^t (^| 
^Vl 4^ Jl Komberg Arthur ^LjJI 41*> La ^L«JI Ijla cjL^LA-** 

IJLA j. -^T i((l ,ij , j)) Jl ^ (DNA Polymerase) _uJll 

(> rtr.Llaj 4jigr. t^\ (ONA Synthesis ) cgg£|^ 4 J,.a r- ^3^ (^J-ll 3 ^ 
iliSU^ uhULl^l 1 jl 4 J 4-a*^j i(DNA Replication) «! . jw Jl 

xmjjum\ c 4^Ljj 4jLaxJ i*ijrtll '•^^3 

.(in vitro) jlu.LVI ^ j! l^LLxdl 

iJ^ 3 -A ij] Jerome Lejeune ^LJI c^M 1 ^o^ ^Lc. 

^ i'l ^ Vjlj LjJiIV <^1 (Down's Syndrome) Jell 1 

4jjJ ^jl ^^1 T 1 i^j ^3 .xg^all 3 A jJljJI ^ i.u JI 

LagbJL>.f T1 ^oJLJI ^LxujVI T1 (^ 3 } dalxl 

^43 Ul cjLuJLI 4lL>* L»1 .4»4t *^j3 4^1 ^ ^J3 

^^iJl oVLxJl (J<Lju cJLLAj i4_jof (jXAjlj 4^f ^jja Ijl>.1j LjJI„.l <gr> cLjj Jl3 




^gVjaJI JJn]Ll^^ll^3 /•»_> \:»ir6Jtj^l foJlf 


^Vl <-jV| Jj-t-sa-SfcU Jj-«a.5»o 

4_^ljijJI BjLJLI (j\j lLujJI (JjI l-aL «^> ljub ♦ j^--^-<1 « 

^Ijlj .(jLujijy! L^ I^J «1 *^J . J)) JLj 4liLQ_ILj« 

CjLajJjlJLI S*i>l 1 ^ j ^ JLjJL%_1j ^LaI*II 1jl> CjI j «j“> lull 

«« 

Jjlj «! .(j . J))_J1 Oj <7 a jJjLl^j jjSLui 4^1jjJl 

■ ^ ^ ^ ^ Jacques Monodj Francois Jacob ojiLt-U ^jL^ JL^I l'^ 

CjL/OjJjlLI U^^L>. J 2“ir> ^J^\ 4_2_i^)-LaJl Ij ^ j^Z—lm[j 

(Protokaryotes) ol^^iUo SU^I 4_iLkJI 2 jll>j cjLuISUI jlI^. ^Ij^l 
Lo t-al <M “<<1 ^ M ^ . (Operon theory) iuj 

Messenger Ribonucleic Acid) Jj--^jJI c^jj-xll (j>> o 

M «• 

«! .^j ‘ -i» -II SjULI i(( I -(J *j jl (mRNA 

*(jOj^^^l L^Xo (J5 k uuj (_^I ^JUjjuaJI LfJUjj tfiLjjljjJI aJL^jJI JXuJ 

u^b4 JLvj^ nv* ^j_4 ax_^2LJLai:ja^^i 

cjLdLlH j>La2j 4JL>.^1 oJiA ^ ,,j ,4 nj:(Recombinant DNA era) dl. j. J1 


^1 4-31_udVLj ^ ‘0 * J '• I * O * -^) A. ^Vl ^J-iL>iJ 4- rtl ♦ “tU 

4^Ij^I ^_pal^^_AVl jj-fl ^^-uSUI 4JjjJ-cuJll oliijjJLl i ^ j-a 4JijLjuoj JD^ 
4 ^jujj[^ 4jl.^jlIo ^Ij-^ ^L^ltJI (,,2 «^u^l ^ ^ ^ 

JL^J (^(^jjJI j * jl^) 4_JL9idl 3jL-j_>-J CjLu 15L]| ^ d " J ^ *** 

3-^ L«j ^tj (Restriction Enzymes) 5 jju>JLI ji 4 •ULoJI cijUjJXVI cn a <<» 

5 * (( ! * X) * ^1^^ jl ^ cufC L^jJL^ J-A djLo^yjVl dJLA 

^ _Lxflj JL-A X)tj ♦« ^ ‘O ‘ J» Jl 4_ 13 ^ ■ 1 f. 33 J 

4J_3^ 3 .,^.,..i>) 3jJL-3e^j 4-_i-oLi* ^3—(_yi-C L-flj-tlu jjl «((? .(j » J)) Jl 

3-A j » 4 ,«L_^l 4 —jloL^I 3-j^^L.xiJI ^lA—A d( t, 3 ‘ Jl 

«« 

(base4.^jA3-^ A 1 (jV *0 • _11 3 1 ^ 

^ BamHI >.a.ll (<u 3JV1 i ^ jl c, c-a^ « u ^^1 2Lx^L3Jl 4JLuJLiJI .pair) 

' ** 

jia jL>-ljJl ((? .A)) Jl (J-j->* 3j^ ul"^ (GGATCC) :^LlJL£^ 

4^JL5tILc«JLl ^j-uLuail Clji Jl>.j (_2j^Laj ^^.^sjI) ^ja3-j® ^j) jl<q Y * * 

BjljJlc CjI^^ jj^uu 4-<^LjJI 3 ^^biJI dJL^ *^4^|ji^| BaLII 3.^^ ^■■j-.i.a.ll! 

CIjI^^I AJUlj 3j-^I I JLA ^ III (Jp® Lr^^Pj i« 1 . X) • A» Jl 3^^ 



jjajUI 

•• 


P <r 


* 4 L.>iJI 4.1,< u^VL<-ij i 4 i \ I 1 ^ 4 ii.i rtJ 
^^J-i-ti^ call <>i, (2)^ I <t JLol^ i^\^^uju ^ 4..i^L^ 41 c<l1 < u 

JJjJjj I—^jLqJ <^4 ii.A^JI jl J, .J,..^ ^ 4JLj < LjO I 4 

j»J)> J1 j-^ 5jjjulaj 4^ji!a cZjIjmjo 

^1. ~w 1 ^ j 4 ^!r> (j7^^ JJu^ ul~^ I■ A.^ 

LjJl^I Iji ^ *i.i 4.4 i4j 44JlLiuilAdU ^ ^ j ^ JJl£1 

Lll^L>.j (juiLijjj ^j)-iLo ^ cIj LiJtJLuaJ I ^ L? * i 

L t <.ul ^^SLu«-u ^*<Jl1 tM (jr^l rttl JJLC (j^ cliL^Ji^VI JL>>Lj 4_«_ilaj^ 
(Jj) <<n>i.Jl ^clxSJl JJLC, (J-uaJ <4-^ t5jU.£uJLl (Jjjj^Lj-uJI JJl£. ^ 

L^jir. (_S^^.4UJ CxjL^ I jl L-dVI 4jLjuaJ j! Cr^l ^ 

,jl^l 2UUa^Vl 

(J_SLcuj lX-x-Lui i4_«_^L2Jt l-^L-Ju-Il^I 

^ ■uj\^ t4—S^..4Jj 4_^SjjJaJ « I ,Q . J)) J1 

^ C^LI^VI 1:jl^ 4_,1 cl^ ^ ^ 

J» J1 cIjLjj^-:^ ^ftSLstjJlj 5 jJo-UjuJ 1 liJJ jj t(( I .^j . J)) Jl 4__<_uljJ 



I .untl l^La Ct-^^ ^ .^j « J)) Jl 4jjjj^ ^j1 L^L4aj JLd^ . 4j£^laj| 

M *« 

4-).t.<.t,iJI IjLAj t^Jjta.11 (J-uL^1 Jjj-jJLo T * • (jr^ ‘■^ ^ 

^j-A-A aJ-C. *4Jj)-j^I 3Lo_c. 1 ^ SjO-oJl aJ_c. ^ 

V M «• f «« 

^JL& ^ j..<.ua1j <->i*?r A t II ^_7lJl 4 JilaLaJI c^LcuIl£^l JLju V| tCj^'LxuduJjil 


BjJLaJI . 5 Jl^ (jr^ 1-4^ L>-"j4Li Bj.-i-i-jua *JLa£ 4j£^JaJI CjUj^.^^ 

*■« ^ 

oW^Vl l—uajl c"<rt..<!^<7.5^1 4.jLLaL^I CjL4j)J'^I I ^ *4 1-^ < a rt*> 

^«->J ^^-j-uial LiUj (J i?\ rtjj t^DNA Ligasc) 4 <»,■>.j! 4Jajl^l 

^_yA-faa;jL<t ^Lluj 1 1 »t^4 jlju oj.. j < <rf^!l 

4-iaJj_« L^l ^(Recombinant DNA molecule) 4 < <(f .jj ♦ 4 )) cjLI^ 

** 

^ cA^ ‘0t> All he. A i^j^Jlju^-a « I . ^j . J)) ^jA 

LjjiSLi ji «I 'O • ^ L^-2juaJj L^Jojj ^ ^Ltjuj] ((1 .(j . j» j^jA 

iOj- i » ... (^ L^La-jJ «? - 0 * 4)) L>i>^ 

[aa 4j9jjjj^1 « 1 . ^j . J)) (j\jz juua 2 Lojj^^.^| j3lSJu LaJLkxj 

dJL-^J jkL-Lti_^l (J^ >, L ju Cflg:,! <,>> “j L_a^^_-LdU « I . J)) Jl ciUj 



laM jjinsLir^l^9 (ulr 


(jAj^La lIj 4 <Ljj^-j>J 1 ^1 <Aiju.<,<il jl j, 4jU9 4ua£^.LsJI 

^<.uj 4_J.4-ftj 4^1 4 jl<t til dJLibj 4jfc.<.u <11 4^ ^ tl tt 11 ^».llI CjIjLiLo (Jj 

»4lu-uljj jl 4i.i.l.>u (DNA Cloning) «I . ^ . j)) Jl ^ i!i5Cl 4jl,of, jl 

^1j- “ ^1 Gilbertj Maxamj Sanger f.\ _»L*tl > ^VV ^ 

<((! .(j . J» Jl V.^ t A cJLjLxJ (jr^l 4_ajL-i_^_j^1 5<ilj-_al SjbJL.^ 4 _-Sj^^ 

•• 

jJajl) ((I ♦ j . j)) Jl ^LuuLoj jf t(DNA Sequencing) 4_lj>LaJl oJlA 

4-^Lj..j4-;i!^ 4l,uJlull 1/^44 i^\ aJJt 

5f.lj—C jj 4 J (,^^1 (jjl <4 al" ^1 CjIjj^I L^ lo xi (jjJl 

ioj^ iOvalbumin Beta- Glubin U^JLP^ 

*• 

J.Uc.1 L.Jj 3 oo^ 4jl^L^ Pierre Chambon 

Intron ‘^<■*0 1—* 6 1.1 4_»_l1o1j 5 jj_ju 3 

(JLSijjl 4-x<a (Jj_j-a_a (J^SUu ^c_toj| c^.<..i 'k (^lJujLlILII ^^Jaj| j Exon j 

. Sj^juJl^ (() Jl (j-A 4^lj^l CjL o^ 1j>.1 1 

DjUll ^-(xj jl cojJjj Cr^ 3jjl-d 3 jljJL:^ ^LJj CjLu^LJJI 

BjUI i 4-JjVI BjUI Jljlj (j_iJLud 4_JljjJl 

dJL^ 1^1 (_ rJ*C^ 1 it^ i^{ jSLuiJj 14 Jl^ IjlSLaj t4^1j^l 

1—^JLxuljJ 4 A 4 c ^ ^ 4 fi j 11 ^ 441 IJI Cr^ ^j-x^_>Jl lJJjl^j (4jj^^JaJI 

) \A0 ^Lc ^ Mullis ((jxJjjJl^jJl 4_dJ;JJl 4 >JlA (Jui-x^l jL-iJ . ^> 4 -^ 

i? 

3>—J-Jl J^l—33 j! PCR Ijl *< -vlj Polymerase Chain Reaction ox_ 4 — 

^_^J1 CjLu_>JI ^,4 41 J '*1^ 4*41 1 4-3iJ^iaJl OJiJt ^11 t 3ft *4 4 4 ( 1 ♦^l.i4 4ll 4 41 Jl 


CjIju_:^1 IjLcLa a.Li-’^ (JSJ ^Lxie_4XLJ 4 -l 1^ 3jjiJL3ft_>a ^.ui h Jl^jj 

^Jj1>i > f.\ J.t.11 ^LLxlxjjl dltjlJj 4^3 Jl>>1j 4je- L^ 0^1 c A.» *-^1 cr^ 

1 ^ J ^ JJ-C. 4_4J4ljJj J[3-^ 3^ i 311 4>jL4fc ♦CjI 4 1^11 ^l3> Jt-4a 4_-4JjljJiJ 

(Cj^LuajJl ^^yLuaxll JiL>JI (jlxjuVl 4jj_4xi,l CjIjj^I 

jjxl^^JJJl ufl,.JLj c, 4 .^> ,-.. 4 j~ ^^1 4jij^lj Duchenne Muscular Dystrophy 

«• 

_J1 aLc. (Cystic Fibrosis ^^JLx- 3 j_^l 

' « «* 

i 4 _a^L>> dil^Jlfl ^*4 1) aJi^jltll »Lt..^Vl 

^^Lxisl ^j3 *■" ^ (JJ^ *3 ^^Jsul) 

U4 (t C JJJl a1 4 n 3 jV 1 4_tJLa-^ 4 (( f • 4 ') • J)) Jl 




C <.^ Ai uu Cilj-nla C^3i ^fc,l A 

m 

CjIjjjJLI (jjo (jL^ ul~^ (.^UjJj <i.rJI 4 j.l^JI ^-1 

cjIjjjJII djiAj caJlU 4liajLJll oljjjll jf Tumor Suppressor Genes ^jwu4j 


jl 4^tL^J 1 i^L 14^ >1 4^.qjLt (jl*"u 1 4_i^L:^j i4_iiftJj ^^^l^ljji |>U^ll| li^LssJ 

IjL^ (J^ (jUfltj-«jiJl ^L>- (_y^J ^LSill 

(j[5^ ^1 <«it tMJ Sj-taj fautlj ^il^Tt 

♦ 4aAaaic3Jl 

M ^ * 

4 4-^U 4-ioJjtJI 4 ^ j rt >JI 4 ^jjl^ « CjIjjjJLI 4 .iJLil ^J.aISLII (j| 

^J>^ iS^'> bjS^ c?^' 

»• M 

(jr«-^ 4ji^! oJJtj (^ U J f) Lr<»-^ (jt^I 

djLA o>^ ^liX-iJi iRNA Transcription jl«t u j f»^L- uiJLjI 4_jJU-^ 

((I .(j . J)) -li ^jjJojLiV iLojLixAj 4.L»5>La ^1 (j J j*) 4. (,<jlL<iJ.! 4_jiJi^-:^1 

Single Strand ^jbx-A Jrtj->. cJaiLIG L^l 4 A<^Vl ^jjJLl 
^J^jj 4^L< Aj^Jt (j^ uiiljSij ((i *(j • j)) (JL>JI 

4 S j S >JI ,^jjJll « I .^j . J)) (jSlilu (jPdl lLUj i ^ j £. eJiiLitj « I (j j j»)) -Jl 4 _u£)-:^ 
Cj^Gjl^j I -^jl^ ^^jLaj>u olLdi (( ^ u j f» -Jl ui 

^ tfj L^4j.>. splicing l^JLuu jI 4^Lt4^^JI 4 juH 

i M. «k 

«» M ' «» 

JJUL ^ J:kjU£3 i4jL>.j^ J-^1 L7^ (JxT(-t.uJj lajJkiua o'ju^ 4jU f 

(^jJj Jl 3 J^ljJLl djlA ^jjO 4l>^j^ iiJLstj 1.U -V tCjL4£)j^l 1^ J-i: 

4^ljjJl ^l\«4a JL^I L«-^ ‘^^>^*1 (jrJi 

(j 4—<.4iJ 4_iV_< i,i.j*<.u <,i.U ((! ^ j ^)) 4_^jj.^ Lt^ Ct^I oljji Te.*iJI aJ^Jb ♦ 

mRNA ^ juaJJl 4_—J-Lo—C ^.4 <.aJ 1_« j! tPosttranscriptional modifications 


crJ} 4.j^..j^LlJi«I (j j ^)) -Jl 4-ljji-x . maturation 

^Translation ^4-<.<ij ^jl^ 4..4^^^Idl AjIa-c.^ U J -Jl (.^^1 t.^1^ 

A,A^J^ 4^14 C (.LtjLSfcJ lLxI^ L^I (jl-^ 4i- 14^. i LLj&j 

M ^ 

Ujj ijy^ ^LuaVl Laiajf J^ L^JLH ^ U J f» -J' 

^ Jaic (jL-uJvVl 4jl ^IjJl lO^l ^1 

^JSJ c-flVVl fjyl\ Jx<aj JL3 44 ^jjJ 1 c-fljijjK 1^ JLkIj 












i ^ l^.> I—o—-! 3 (, ^ lu— hc3 cJL9^ 

fj Cj Ljjj-a tiJ LjLa (-dJ jJj 11 ^ 1 u\ lJ^ ^ (’^->'^ ^) 

L^jia JUjjV j_|!Sl_lJl .((! .^j .j)) ^JLua f^_yC. j-I <11.1 2Gj|jJi,La 

^ L>^ 4jj^^-tjiJLl i-ol \ * ' 

(jj-jJLo T , 1 J.^ •■!t (JilaJl Ij^Lia < ti^O 

*N ^ 

LtiLl^-d i4.jdJLL>JLi CjIJuli^I ^^LjJl 

^_^ia LLI ! ^^!ai i 1 Cj 1I uaiodcj^ i iu Cj 1 

CjLjjf^^JuVI j! 4JL«aLjuail (^ismij CjLjj) I jl Sjijj—aX! 

.(^nill 4J!U-d j^) 






liVI 


o±^r 

(r-n 


! lo i Ir^ i 

(f-0 



^ 00 


JJt^ 




Lj^ I I (_^Luui^ I 4iij^^l ^ I 111 


(f ■') y 



(J^LlII <( I • ;j • ji> 




^[jj^\ lJiJj 


U^^JLH-^-^ 


Human .u^- nji ^ ^ v!>^^ 4JL>>^1 

«% 

cljLaL<.~u,~$^l 4 _LvjJLI <>Ju^ ^j. 4J Ld 4 u<i><Ti^ Genome Era 

4-^ljjJI 4 ..^ u ^aJLI ciJij 4 -jloL> itIjl!ijjJll JJ_aJ SjuI^JaII 

jL.»IutJ 4 .jijJl>. ^JLA 4_:^LawO ^LcI c^Ldl CAjftJi fl Ct^J 

A c^Ldl ^cJl3 Ji^ IjU^^ iOljjijJ^) 4^Vl ^ 4 . 4 ^ L7^ 

c-Jail O^ ^:i>^ IJU 4 j ,ilall ^jJUJI 

4L>.^1 djufc cjfjLj jL^j Gene Medicine cjIjjjII t_daj (j^l La jjbj 

djj 0^1) d^j^Ldl (j-A ^ Cr^ (((^^j-J)) 4 :fc <Jt !i ^LcuJILtduLj 


















laJl jjbOAjr^il^g uj.^jajr^lj9JI pJLc 





C 4 i 


Thomson ticrvi_pi ^pLc.? ^ _ c. ^^i) Ian Wilmut 

_iJl jf ^JjudS?I af.\j — jJl ^ O■ < «|J 1 —c jusi. „.>JI 4 4*i 

(Y ^^1) Human Embryonic Stem Cells 1 AUI ^ 

xil j^UoiT.j l^jjL^ 4.X4-^i LjM-^I oJl^ La 

■iHiTu cPJ 

jJ^jJli jLj^VI ^Jub "HJ ^^jLll ^^^Vi JJl La, 11 1 L^al 

«■ » - ^ 

^4 jlJ 1 j 4 Y * * * <*ii ^jjj^Ij jLiuii 1 L>"^^ i 

•• ** yr ^ 

J>U. - a l .^-< VI 1 j^ jJij LisUOS 

✓ 

b j J (j^j J 

iJ.4^AJtI ^jCi>-Lpl 4x.j^4i^e^ ^_P[ ^LlI^VIj jpL Lpliojj^ 

^I^VI Y--r jU^yi Ijuj,^ 

4-_t^ijJL! CjL-^- *< !l CjIjU JL_^j 5^:1^ 

^ * 

DjjjKp,} CjIjjjJII 4-441 IjJ {P^ Lo i *1 i ij-A 

jP^j ^ JL-t_fl jjJ Lp ij] ^ 4-. J Lp^b ^ * f^J cP 

^ «* M > M 

ij-t i*C IjjLC. <-,«„j-i4r>j j^JlII ^^_yjLjLll ^pi-li 4_44 dL>-^ ^^j^LcuJl f.\, 

j— d 1. Tr 1*41 Y * CJ*^ ^ Jl->" iJ 1 ill <,—<.j 1 ^ j j ^ ^ j «^< > f I ^j-'O 

:(^pkVi CiLul^l jAt ij jLuu^U 4j^ljpt djiu^i j^^ku ^ 4a^jlj 4^ 

1 jj 4j| LbijJ-^ cjjjj 1 1 gJ 1 jj—^i p4 cjL p.j..iL-^rJi ^.,1,1 ^4 

^a^pj pi 4 JjL>JL (Jj^i CT^ ^LfcJl (jjl*:iil pa ^p < 32 ^ 

Ca^J P^J 4 1 ^ 1 4^L> ^pj—pj 4pljpi 5 j_ 4—iZuJi P>. P<» ^^J_4JU_J—4-41 tiUj op® 

P^i. CA-S^ij P^^ l>^3 tLaLc pjj..4^i cj 4 4.44 4 p i J*-^ l. 4-4Ill-La 

«« 

liju^ l^lLLpi tp idg| ti 4 I—4AlJj—b 4 ipil>oi ilsp^-^aj ^^JJ-xuiiii ^pi ^1-4 ^Vi 
ipjjijpi^ (jJjLcJjlJi llpUojj liplpLtAli 4 I jLiJjjb 4jUj_4AlJi 4 iJ-4A1JJ-4A1 4 LpLl I 
^^lj-4 JL^JL>(J ^Jb tlaJLi J JLaJ, t I—dJLpi (jLPj «ppij—4-iijj ■■4,a*vJl i 

CA^plj 4.Lt,^ (pL 4-ju3L^i Bj-d—iliiil cii^j CjL4aj_4j4ij.>3jpL!i (P^ oLu^pi 
4p(jpi Bj-iLiuJi cilAi 4.JjLc-4 CjIj.}B,B jLseJLLAil ^pi ^^^jpuJLi 4—d4jLj& 4 i tt-A *i 



4^Lu9^1j ^Lt<ijVt t uj<^j 1*^ jjlaJ 

Laj-^j ^Ljjj jLiIl£^ CjUI^-l^I 4_(-i3L>Jl aj. A i 1 ciifl ^1 

l^JL{^L>o (J-aJj O^ Cj\ Sj ula'JI L >^3 diLljlSUI 

4^ljjJl ^j_*uaj oj. n-t u11 

jJiiJIl fjja t-iUjiJ i L^j^^L-C, ^jLst-xjj ^Li-ioVl <. 

c- I ^1 ^LaJjtll 1 1S," *jj ♦ 4 jxj 11 

^ *» 

^L4-Iu^^L^ <L£l^-5L->a >.,1 c .I .<- 0 ■!-< a ^1—cu \[ 

(^^K-t,».tl ^., .L lI a 1 \ dt Lj^^JLI >JlJI ,-uJt^,. ^ 4-^^^ -.»I, I 1^ V t 

«• » 

^ t jut i ^c—A t ^ Laj^^j diULUj—£ uJIj 

4JL3L-l^^ 1 L^ 4,-LJi g, >,!o (J <Oi-t 11 

4.^ .^:.V! ^ JJUC J^t ^jlLa Ufl-^i-a Uj 4^ij>il 

4j hiLljjV I LaX I ^ ^ ^ 0~^ - 3 ^ ^ ^ ^ ^ ^ ca \ I jLdJ 

4-^1jjJ| 3j, 4.i?>Jl JUJL>>J ^ J.2*4 4..t >iJI dLulSLlI i^jja jl5> JJLaI ^jJLj_9eJLI 

LuL^ S Ao di! ju_Au_u^^ T * 0 L<-oju.jj3 0 ^^ 

^Jli 1 di i j fl j rt p ^ jj 1 4_A.i_4Uj (_y^J 4-^^^^-:^ V ^ J l^^-aJLco C. 

L?—‘^rchaea SL^-oJll 
d>L^) cjIjLjJI fjja JL>.|j cj-^J (4.^L4J1 ^bljjj jL4J1^ cjUI^>JI 

(>® A.!i Jl^ iMustard weed (jLdJI -kti 

^ A ‘Q 1 ! L^-La 03 ^ ‘-^^3 ^JL^^^ diLulSLI 4_^ljjJl 5j_dL-4!ttJl 

.c^Li^l I JL& jjJul^ 

^^Utl (J^ ^Odj- Li>^^ Cr^J 

^ 4 « «* 

^LaII ^ Jjj td-oj ^^.<aItfi dobJ 4x.T * i^^LdjLa 
5j-i-uliJl 5<iij-3 (jylc. (J-a-JtU (L^ULIj (j-uuaJI ‘oWUj^^ *L^j-b 


t3>^^ L y"^ ^ iSj^3 ^IjjJl 

dc>»J ^ ^AV 4 j-4 (^JU Ai .4 jr.It 11 

juuj ^NIH) ^L%_x(a1J jl-^aJLI ^jLaHJIj 4_j£Lji^_^V| 4^LLa!I 


ntj.il c-dwJl^l^ *C (.i-u <.^iJj 

■VjiJ re "Jl J>j) rt.*< (» ^^^■■(!u-dl ^^^ju-SbJJ 4-^tj^j 3^ ^>^>JI 





I—ogji^'all jjuoaJI ^Ij^l pic 

•* • • •• • •• 

i ^ lx>„r. £ (.iUj Ij4J Cj ioj j-aU 

J } - ^ *lX\ (j^ ^,4 j.a 1 ,LM < f UU 

.4_ij.AJtILojJLl 4-^1 jl« ^JLselccuJLt 


«Jgil^f 4MUil 

c!1j JL j >o ^ Irui Ml 1^ I C < j j 11 JL>. 1 i ^ ^ V ^ a Lc. 

*• »w ' «• 

Cu-cu Jl_ 3 0-)L^ ila ^La ^La| ^jj—<.(iC.i3 JjLcoIljj 

fi-\ —2_j-ii ^ Ji—*0*‘J 3jut_4 ^.Ic. ^l— (At.. «.ll ^t_da ^jLlIiJ 

(4.^1^ I Ij) i a.ot j .1 ^jSLtlaJ _ BjLsJL^ - ^2>:J^^ijJLl 

^t I ^ j 4 1 3^ j MA ^ ^.aJlSL^ - BjLjlJI-^ - 4.^:^^ BJujULI ^LlILdl 

Ijt 1 A i.4 t g < < ^ JjL.3e_t ^(jLLs^^Ld 1 I JUuo L>^^_>. 

(^LLs^^-cuJI Jll^ _ BjLiJl^ _ l-djj LdJL>(j Jj-3JLu lSuj_al CjuL^ 

<.^.>-l:>» \-A JL->-^ ^ LLs^ jLii \ I _4 Jljus (—i 4j 3 "it ^ jtia a *t-< n U^t ^1 

il£Ljj_>ol CLi^-A^ Jl^j - ^_pajLj ) 1 £Ljj_aI t ^ 33 

i i 4 ^1,1 ‘f a a 1 1 4-j Lll5v t ^,At..»,...^-r(,X 1 jj ^ ^ I ^ LSj 

. (J I jjj^^ 4 < l.t 1.1 <_JI 4 ^4 g. J Lid 

^JSLct; 4—aSoj-joVl 4_j_t_ulj^l CjLjI ^ “ tVl ^ ^VT ^LjC. 

ij_d 4 j:^, j *!lj j 14 a ^.U 4_^L^ “ i VI Cji^L*-i!uil JL>>( JjLLs^^^d !i JLlo 

3 < .. ^ -^ (^JL-4 ^ 1 ^ ^cILjJ 4—4_%-jUd 4-^1 ^^-j_aj I Jl-SJS 

jiLliJl iil—irfT> 3!I ^.Lr. ^ ^V'\ C;r^ ^ji^-<!uJl 1 ^^31^) ^iLr. LxiLc. ^ <^i £, 

4_^L!lil 4-jj_aXl tiUj L^jl (jl ^jLLs^ A.dll ^ Cj-Ls- 

4ii_aVlj ^aJL_3_a t!luJL_>Jl L^uj^-a I (J^«.3Jl . 1 £Ljj— al 3 jV^ 

tHk-a (JJLLA 14__se_:vLlJ 1 i 4 A.tdVi tfu-ll 

iJJLLa ^1 ^ J 3^ ^ ^ 1 ' Lr^ 41 I t.rt \ I jJ^_cd —>vll 

3a ^Jj_ii-a tjJ LLa ^ Ji3^ ^ ^ ^Lc. a 1 i>i 311 J[3^ ^JL> 

^ _t^L-a ^1 V J . ^ JL3 J ^ ^ A '\ ^ LjC >! 1 j»jJLj_:d 1 

6-* Lr^ u! H oLld>4uJl 

4 jJ.a^i 3 U-Ltl In J ^jJlj .u_3IjlaV| » 1 1 I j .3 >«> 




jjh <jL^ ^1 ^"Jc~iu«i j <.ti 4_iJjLl,l i—^ljufci 

.^Lc. (J-uLlI! ^j-4 IjUb Cr^i ^ '^*-*-*^ *^ tiJJj 
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^ 

oljL^jajl (J.uiLcuJ ciiljj il i^l,l ^^V.-jitl \ \\ 

.CjIjj^JII (j^axJ ^Ij^l t-tlj AUtl' J!UIu <^11 L>^^ Lt^ 

4^ljJlJ ^JL/qJLaJII 4 j f jj i5j.->JwVi CjIjJLuJI (^J 

>■ i 4-lL>>J 1 4_^lj^l BjULI CjLli^^ L)£^ Lp^ Ji^uu ^jjLlj^I 

i,<<q..H V~( i til tiJI < I^J-t.<^ 0^ i ^ iS^ CiLH 0^ mt 

Cy^ Cy^ 4 -l< 3L>- ^L>. jL^ioV ^_^lj^l c-cj-lLOJI 4.3£^iia 

** ** ^ 

^jjd ^L>JI aJJt *^jJI Cjljlla^^^ JLa^Lj 4J!uLu9| Juu ^ 

^11 a*t-»^ a i ‘ ct^ j^^ILuil! \ ^ 

^ ^ M ^ 

































CjIjjjJLI . \ j <^lf 4_lj^la]l ^IjjJl (jr^ ^O-stUJbi i V Y 

L 4-4 i<Lijlj^l 1 JuJL>. Llu^ CjLjuLljusJI 4uUt-LiIall 

^_yu3>j^l ^1 J <Lii^l IjbJ ^ L>^ 5juJ"w <Li^^ ^1 

j «uTt^ <LiL>JI 4 j i o c. ^Lj ^ ^"t n 4 -il>Jl (J^l J 

4 a <0 CjLjjLa CjM^ aJJt LxoJltcIL^I JLdJ 

^jjJj J) ^ (j^Ui L^l tCjj j « i (1)54^ (DAPT) (3j! 3^^ (1)1 ^■-■*:i"**‘ 

^1 i(ABL) \ ^_yi> t <I<^U 4l-J^i:iJl ^IjjJl (_^i^ 5JL>.1 j ^JiJ^ 

1JLA JlIc-J . YY ^ j t I 1^ tl (.y^^ (BCR) (j^ 

' •« *« 

U J<.‘:. .1 TY Jl>.| LrstjOJLjl jLa VIj j -xVI JLj>o 

L^jJs Cj-aAj£^l Ur^l ^ J' tftLuiJji^l^)) I^%..t i^W 

•* M 

I <^!l tAjJl jjLLsj-tjj ij^Luall j^j_*Jl I JlA 4JL>. (JjI 

(jjill 4.jtjil^ll <GJL^ YY 



tlUaJi ^ tf* LjLut^J ^^yjl <7 *(^} I II ti 

^ jLL»j.xtij 4 L^lc >iTI ^ i-v TT ^,«jiii<T>tl 

^^JLc j:kVl Ijj» 3ju>>tj 4 .jj{3^) \ 4jLd 

c «■ $. 

(^J cjVI fjji Ax 9 ,^4 <K^tl 




6 uuoalj^l ^ULoJI 




^ d J ^ ^ 3 ^^JcULj-uJ I ^ Ub4j(J JLj4 C—3^ ">J 1 ^^.SLcuLi^ ^^ij >*■ ^^iToJ 1 

«* 

4.3t-L^lj 4i(ajL>- Cr^ tr\ ^Jl j-A CjVIj-u^I <Lj j.*C jj Lo (jl^ (J^.iIiJ 

^ d ‘"Jl ^ i ' “ i^lajLiJl 4>jUfc ^>-^1JJ j* J_C (JL>. (jy^J i<j(jJLll ciii 




CjLa^JuJU <j^LLuaJl jLo-SM-] JJ-4-S3 (j>3 5jJjlj-LaJL M t..rLi <i. 4 

4. ■■< <J ^ 1 ^ Ji ' ^ ^ ^ CJS ^ ^ M«^l 

i^j-uLuuiJI^ ^Qplxll dj^l^ 1^ i d ^ nir^ <*ii Jl 4 j nijtLj 


4-j»_Lbl_j ^jLJw ^ ji ^jJij.JL_*JI iJjJ^\ >-^IjI (_7^ 




JL^j J 4lajL>Jl JLfl-b ^Jjl^Ljj L^_aj^l 

- clLlu O^ - ij jj)i^ r 1 JijJL>- 1^ A^c 4-jjL4-iuyi J^Ju 

i i nJ I it I JLj^^ i I ^ < 3 "rf t ,t\\ i,^u ^■■L^H—(J i 

•« ^ •* •» 

.2ujLaji auiji 

^dj^IaJI SjJLaJI aJ^ <LjjLjuV1 Cjjj>-L3 IjUL ^ ^JlJ-i^lj 

L ^ .^„ “Xj ^ IjLl ^ L^ c< j~ ^ 4 .JkJl!Ij <i_{jIjjJI 3jL 11 <. ^ <^i“i^~ 1 L^_%^Lj 
' ^ 

(jy-Lc. ijJj^JcS JuLa (( 1 .(j . J)) J1 j) (( 1 . . J)) Jl LjjI LjjLjT 

JLua IjJL>.j JL^ <j' 4-j_<iJL*il CjLstJ^l ^daJL-c ^1 

^jla (J;^ jUiiuVl liiULj ^^-_^LiiJl I jufc I <4.nJI cjljl-ii.^ 

jj 1_^ ^^j)—uulj {j,<ig.-L.'v^ t-JLLs (—jLjiuJl (j! ^^\ stJLjIaJl 

^1 jLLxIj f.,11 0^3 ^<LLailjjJl J^l 

^ (jl JL*j L>^ SLjljCjL:^ dljj-l^JlII ^jjujJU 

^ rt~ 1^J1 3jLC.L-4.a^J 4.jJLbI 4a^ 4 ^l^,<.4 ^j->o 4j«4-ulj-i 4.^bjL4 

UL^ t4 tin <*(i C ^^^JjuLj (()) ((l£.1j^^ ^ 4M i <1 1h,\ J i.iiji <ll\ I A 

w •• 

IjlSLai^ 0-^3 3^3 ^jyi^ tiJUu^j J'J 

^jJj^-‘fu.JtIlj ^jajjcL>Jl 4 -_ijLi_iu^U aJl-SlUJ 1 j g-ljj. ^ 11 CujjLju 

M ^1 

3^3 —uj_»Vl ^^LjJI t—al Ml ~ ^1 ^ ^OT ^l_c. Jj^-j| ^L-cij-^ 

Nature * j aXaz-^o Coaji_^ jl£j *« I —li 5 jLo c-.cj ^j3 l_3L<!u_1^1 

CxLi_ LM <jy—^3 J d ^L_iJL( 1 ^ .jj^ d.l ^J)_J \ I l-lUj ^1_J-UD 

Ijl>- 1^ L_iln^iitaicL3 Lw4-4^j O-L^-ju^J^ 4_^Lil]l S ^ ^ ^Lst _ ^ <^ti 

jf 

^JL^ 3jL«JL^^ i Lo^Jluj I j j ((i-LLj^^)) j l^ jld > <%“< C. 1 4ILluJ 







Cr-^ j! O-j— XJ i j ^ g r» I jii J C i l t H 

*• 

(Jj _ ^tl sil ^_ 4-^ ^ * W ^ .A 4_ IL_^( ol _4.1^ 

^_^-JjC. 4 , »I^t ^ ^ ^ 5 ~ * L7~^^ 4-_IL2_^4Ji 4 _jJL-xo^I 4_3e—uuJl 

M 

o! www.nature.coin/genomics/human/watson-crick ^jl^JLtH 

(j-ujJU CxjL^ 4-IL>.1 ^Jt 4^jjJI 4 jLIL^ Cr^ ((Q3_oujij)) jLc.Lu-u 
6^ Ij^J ti . ^ii ^ 4_*_4L^I 

LjI^ jls^ ^ n> ^ jLd ^.aIIuU ojJL-ujI 

^^-tdu t((4 t j ^ilall)) 4,L3e->a ^jljl ;^jJ ^ 4JL5J11 (^/Llojibu5t-^ 

#• ' 

^-^1 ^ M* j^U ojLl «Qj)-<.<ij|j)) (JL^ jL^j .^^Lxuf L^jl_dj L-4 

: ^ '\l^ ^LaJ ijM- Salvador Luria jj ^Ij^L^jJI 


49i 5^ ^ tu^l 1 


41'^ ^ cHj^ i JA 1 Y * * ^ A Lcl i 4 ^ ^ 4 fp (2)^ ^i^iii<ii I ^ ^ L'^ 11 

^L>JLLj 4_a^^ Lt^L>. I^jl^ ^0 j ^ ^i (Nature) 4 • j^tn fI 

^ X r. lLLII^ 41*^11 CuJLLc.! J —xj 4-j 1^ < * i jt| 

^Lujj d^nolxua JL^ CxJ^j 2 l^LjlII CjLojIaXI 1 .im (jyl^ L^jIj-I^. 

J-j-ioJI 4lj^l ^ ^«U04_fl 

^JL_*JI ^ L^ .axJ 4-L:^1 (jf , L-j *?Lr< U Richard Gallaghai 

l^JuQ <—/ ^Y Ml) 4,^t iijl 14 ) ^ lA JlII 

^ «« 

(>* Ly^ ^j}l\ 41JL^j <-r^i 

«* «• ** 

Sj^JiJl xuJ 4 ^jL_:x j—ua-£. d ju^ ^7 u »j» V • * ^ 

^Jiielux a..*Irtill ^Lc 4^l^j|j d)l^^.xjjkj (_y^l 4 .^^JLl^I 

cili jdj *.. L^jl^^_^lj 3Lp»i,ti ^j|^ d.4^> (^^LLIXI 3*^111 ciU j 4^1 ^l^Jtil f_yS 
4.JLj\jmj ^C-ALcuJ ly^ 4 4i-^Itl (jj-^ 

laJaj? ^_^L>Jt ^Jutil Iju^ CxAju^j 3^ icLUjLj 41:^11 <■■ 3 (((3j^!Jl ^Jl^ 

(j-aaaL>Jl ^J, a x.4 3 Jt ^Ly-s> t>4 Ll*jjJijyi L^ (.yl^ 

ijl 4 jI^L (jL^ ^LfcJl ^ o^-^l u!^ ‘t>® 

4jjx%J Laj JJUlII cLUj dil .sk...a .i^ c.(.lit j,I 



*(Lu)QjLJL3tll 6AUr^j ^UoJI 

^ • •• • • f 


<4J3^^_5l 11 BjJ Uilo t *< Xi Lo-^-ljuV 

cLciauCt HI ^IjJl 4 j.^ ^1 i cillj (jy^uj^\ 

(C-u-LaJi 4 ji*C ^2lJ Cjl-j^ 4£^L^^t C-u^^l 4_a^L.^ ^j-uj^jLliJI 4^(-ufc 

IC<) ^ < A CuJ^ 4 o -vj t L^ 1—t-i^ 4_JuLcuJi C-t^jJl 

«* 

i4 l*^t>l CjJL_C.j 1 <; ^ _cu C.^Jll JJl-aJI 4_ ^ _toU (jl 

n 

^_^Lla-!j 1,0.1^j cflij 43 JL::kj (^Jlil i > t < ^ U CjJuu^^ *(( '^■11» 


f UUil 




c*.*—ii^ j_x.jw 4 ^LJI jl ^ 4^ ^j,tr<5La CdJu^jj 

Cjj t Mt Cji U>J jLJLjj ihttp://www.nature.com/genome/ :^LlIl (j 1 ji.»-!I 

4^Ll^1 OjI^ t <i^» 4lj^l O*-^ 

Cu_(L_>>L_j_tij 4—i«h.>al -^11 jjl ^) V LaJ iir. (jJLli 

«* %% 

(^3 c3^ <*<<tl 1 cZj4 




^1 4A:>JL1 ^oJjLJ litnli i <|I t iTo. JI ^^L1J>I ll 4 c 1^^ 4^:9^, 

i^jSU (Aventis) 4_^j-ii ^^_c.Jlj jjljJI 1 jla 

^j 1^ Cy^ ^^jjuLjV Vi 3iJL3k|^^| i"‘'^ t 5^ j ^if cZj^^o>I 

lLL-^ <<^l_^ii>. ilj f-\^ _aVI^ ^^-__utL-i!ui,l ^ ^ < A 4jj^—t^i i 11 ^1^^^-C.Vl 

OJ ) J *J i^.. Ji'l l\ (j—A i 3^ I I Cy~d jJI 




4— (jy—^ Jl- j3 i^^HI 4_ic_b^LJl (j^JLc. ^.mil Cj1ji-jj .^c—^LJ1!{ 

:^_yJlj La JJUlII cfJUj 1 ^1 A*v» <_y^l L>^J 

** “ ^ i 

...4luj ^ 4jua^( «.*3LpHj| L^J CajIi^ ^JlmVI JlaJ _ 

^J A :y.U ^A-AJij la 1 I I JlSL^j _ 

- 

iLa^-L^ q£. jLLouJI ^Ijl - 

- 

S3j3!iiJ (jjW^ <*Luf Jjk _ 

I u I n * jT^ii 3 jj i xtJL _ 

»«* 1 ^j-A ^jLajyi ^aAju “ 



Cjj ni") I <lr^Ti 4,1><-4 i • ^ '('^) ^ 

Oj (i <7iti 1-41 ijA t 1 4 t"t,r< 4 < ^Y * M ^ ^ t» 

ilSui^-^i OL-4^L3U4-Ly l^jSj^ dljLi <LIoJ) rt ^ 4 1 ^ m ,rt > ^^L-ptj^l 

.iLlUJI CupjVl iAi:^ ^ 


^1 ^_^jj-I(SL!VI Jl£^-J 1 4-ln < ul jj Liila C-t i 4 JljlI 1 t ,4 A <v**~ ^1 JLJUj 

1-^1 t**.) 4 !^ ^_^-xj| 4 _juoLv 4J.>JLI 4ic-cuj ^■a 4 ].:^I Bjtji 

/4j V ^1 ^ /“<li^ryj 4-Ljl4 aLI J —143 Jjl-oJLjj »Cj1 j « t-<^l I 41 A a Ct^ 

«• ■ 

4x.L4JLil L^IjJLj 4-s^ ,(II fti 4 

Is^ItJi 4>tl 1 4 CjJL:k^ jJjL^lj^ iI 4.jfc-<-ujJI 

«k 

4 J l>> . dH ^^pjJJ_4 I^j£. d-L5C-J^ W I 1^11 ^J^\ 5^^^_UiLj_4J tOjL^ 

m %« ’ ** 

JL^J i3j.ur\ <?!l ^_yijjuaJI cjj-SJLj 4juL^ L^JLxj JjLoiljj tP53 

4_3^j-ji_ja L^( 4 ^Jl*j IjlAj^ o>UL| 

«N M ' 

jJJL>. (^1 4.^ CjJUv llil (^^jjl (jl^l ciLI3 44-^.j'<ljJLiaji CjUUXJX-OlIj ('/• ^ * 4-Lai.i 

*« «Ni ^ 

i4jU^j^J 4j^l^ t^L*jUJ*^l ^ i << < L4^ 

^ fr ft 

{y\jUaA\ CjI^ UtC JlLq Cf^ JL^ L ULiIuJ AjLA l4<atl 4j^^JL^\ (J^So (3^1^ 

lJJ I y * ^j-SUl ^jjJll jjfc c_3jj-^ ^jji (.r^ j-j-i-ll Ajx—xZj^ 4j| 

«■ 

La^ ^ .ih t^ o^-juL^ 4—luiA Lt^I "< I XM >■ 


1 jla U.4u 1^I ^jjJilil ^1 4_^ Li Fraumeni ^LLd^>^ ^jLLa julJ\ 

^_yIjLll CjIjj^I 41jLc. ^oTtr> P53 _ll ^Lc. 

Tumor Suppressor (jLLd^j-J! ^ ^xi1 ^ jjSu 

l>^ *.^ i—3 j-4_iI! clJjL>- ciJLLi '^^-*-}J .Genes 





pua[LixJ\ 

•* «* • ■• * • { 


jLuu jjLatjO (_y^J JjlaJLjj JL>»| Cj-lSIII JLil P53 

^ M 

(^j^l Lt^ JLcl^^l ^j-fl CjUjA Juu LLa-La) 

i JL^ ' w * »* ‘^^^ 4j£^I:^l ^Ij jJI JLJ L^JLJVJ 

c^i.<^ A _ uil 5jij) <<o dxj fj A a 44Ji^ lZj \^mlm Jula I 4—I—Lij Ll4 

0 - 0 ^ j^I (^ J< Mill jJ^l) Neurofibroma ^jl 



Lq udlj (j-^ i4ju-^LiILjj ^^jJ.1 :4-j-u-aj ^jIdjJLLj 

IjLA i iJ (^JlJI ^I L-d^^^JLJ 4 4rfoL^ 4 rt t 1^ ) ^1 j,ujV 1 ^.t U*J|J C^4j^ 

4 » *" 

Lla.j I.!! 1 Lt^ cdJj IjM-^ (jt J-A ^LSJl ^LLaj_i_a]l 

^j|ji_^ IjlAj tP53 jjLao Ct^J ^ NF2 ^j^-a 

(^jToj W ^ * . i^tl ^1 CjjlS^G jl^j I 

^l_«.jiij^l ^L.^ 'V- 4 i_«.ujLJLj 4-t-^o-A I Cjl3 4i.i,>-. j’i 1^*) Mil ^j^LLo 

itiJ^ u! (J7^' Cjr^i (jr^ ■*-^J ‘U^iaj_«JI 

«« k* «• 

cIjIj <j «;j^i Cr^ Ct^J i(^JuJl qUaj-uiJ cjLualu^ Slc. (Jl^ 1^ j*4 

4Jjj)tn tl ^IjjJI Lajl.^ ql . <r iBRCAl t La^^^x. q^o 

1_4^ (j7^^ ‘4 j t u/^!) 4^jLiJl (jyi^ L^L^1 jl>.I (J_i^aiU W ^* i i^it 

«% %« 

4jj|j-o 4ijlc NF2 i^\ ^Lxia^lj ^jjJ,l djjfc iq2l.2 *-^jL 

.^isijij ^1 ^ L:iUji ^ ^1 oi3jjii ai^Lc (^1 .P53 



4 j ^ < i/a r j*j) rt _tT qLLaj_uij LjltA^ ill :(^) 

iJSLtUcJ JLsh'l 3 jLlc yl^j-uLjAi |^4jkjlXI^ 4 .>i_}LSLII 

.4jj^I l^j-4 











% 



Lb J..‘X.,< t >i)?> cIi.uS^ 4 jlUI LLaG jJ 

3jLj^ i»jjLi.^^l (jl i^JUK i LILGu jJj tt-l^d q ^GljjI ^_yJb ^JLaljI 

oLjiV j <rfr>H JL^ I i L^dJ ' “ ^^ ^ qS-jb}^ 

\ 4.^q_3jJ 11 olaJLiJuaJI <JiL^ 4_j,,i,'^jI 5ijj tHj 4 -jljj'^I 

Jl Y ''iSj^jA\ cr^l .TY ^| 

4 * «• «* M «» ^ 

^ l^.jj'aa > ( t ^oLAja.(ail^ ^JUb ^1 l. ‘ X 

jJb \ ii^ll^ ^^^^Ju-u:> (JSLI Lt^ JlG^ l4<» 

^jjL-L.uaJl <-^4.faiiiJ L/qI , YY ^jJl ^ Y JjiaVl 

lLG£ Y 1 i^Jjja iLo^Jua 



i •• •* 

J.4 <t.t 



3Jl>-1j 4.jfc-faGj JlIc, ^jl" V (4-La Jl::^^^ X i Lai ij-^jJl L^L>. 

** M 

LaK(“lj 0 jr^K,.iuH j-tajl j dJLjJL-C. O^Gj-u (^\ ^J-*3 4-J.4 <.m"< 1I jubj .j-^jJI jJt^. 


a,.i<.<<!?» 




L A \ i rM 



JJLC 


<5jl>. L^la JSLfiGj (_ylll jjLc. (JjL4J ^_yJLHI jJ^-gJIj 

«* •« « 

.^V 4GL^ LaL^jt Ci.uLjtj Cil^JLdJ 



JS^ 

JJL£. 

CjIjj5-qU gjx. 


^ .^j^11 

(^L^l) 



YtO,Y-Y,A^A 

YU ,V\Y .A^A 

Y‘U 

T 

YiY r^O,•YA 

YYV,-iY.IVY 

YiVY 

r 

,yr\ 

UY,1-V,YU 

^A• ^ 

i 

• .OYT 

\A^ ,0A‘,OYY 

^0U 

0 

^A♦ ,'MV, Y^O 

< 

< 

o 

-< 

t^ 

< 

-< 

nil 

1 

W- ,Vt' ,Qi) 

ni.AA* ,0i > 

Wl^ 

V 

'\QA,iX\ ,X\\ 

o 

o 

wov 

A 

\ to A'A,yrA 

U^ AM ,tYV 

>Y0A 


\ri ,0-0 ,A^^ 

n 0 , uv ,vu 

^ > ^V 

^ ’ 

-5 

O 

> 

# 

> 

< 

\Y-,V\•.Alo 

\XIW 


Ut.<\VA.VAi 

\Y-,VU.tY- 

X'X\ 

\ Y 

)XX , Lit .iXi 

,YYA .YYY 

\0At 

\r 

O 

O 

^0 . 0^ ^ .^o^ 

VYl 

u 

) -O.T^^ ,Yn 

AV,> ^ \ . Y n 

^ YiY 

u 

o 

o 

« 

♦% 

# 

• 

AU uv , -00 

UYV 

n 

A^,^^0,^^^ 

V^ .A^* .VA^ 

\YYY 

w 

A\ . Yn 

< 

< 

> 

# 

> 

O 

O 

noi 

>A 

VV , VOY . 0 W 

Vi,oYt,or^ 

on 


lY.V^*.Al* 

00,VA•,Al* 

WYt 

Y- 

^X .^^^.A^A 

0^,lYt,^A- 

AlO 

Y^ 

^^,^y^,oxx 

YY,^Yi,ViY 

iY- 

YY 

^^,^^^.^xx 

Y1,Y0Y , -0^ 

VlO 

X 

^oY.iYt, ni 

^ LV .lAl .Hi 

^YVi 

Y 

0•,M 

YY ,V1^ , UV 

YU 


YO,YIY,^OV 

Yo . UY .AYO 




<Lijoqxjijui ^uaji 

•• ^ •• • ^ 


• ^ ■1^1 1 ^ (CiUj^l) Genes .-. i\,-.u j^aJI U 

ni iTI n l.^Io*— jIjjJjoJLI JJUlII q| 

kijJjJ c—il % CjL la-Xk—SbJ ciiLiL^ L>^ iU> . i>>tl > 

I jjLsJi W. Gilbert ^LaJ! <j-i1 ijjlsJI 

Cr^l ^ JLlLl^I JL^J i4uu^ cJlI! ^ CjIjjj_411 


L_dJl X * lIa^jJI uiUj t.7< rt Sjl>.I^I <tlj ^1 (Jjio 1 / ..j7 A ^1 

X ;^jL4-uj a^Ju-^ cjKJi L)^ *Base Pair ;^jl^L£ jt <-^> 3 . 

«* > «• *% «* 

t4^L(il d^LoAlLj CjI^LiLq 

IjlSLa-j CjIjjjJLI JJL£. = 5JL>-IjJI (Jj-^ ^J^JaJl 

I juA Jm£l 1 Jl5j ^j>j0 )**,•** = X * , * * * -^-T,*'*, . 

^1 V * cIjI JJLJlJ j—^^Jl2j LdLi^j i^A c uTt^ ^_yj& 

2>jL^ ^ .ui.U JJL£. ..V ^r<,tJ ^JLojJI jjubj (4JL^ C-dJf A* 

CjIjJLI JJLC, t.ta.m^ILq ^jliLoj cj>^ Cr^ ^ ^ L>^ 

^i^JI jjljlII 4-AuauSJLl cjIj^jJL! j C G 
*• 

C^l ^ ® CjLjjj) .<^11 ^ 1^11 JJLxlJ UJllitfj • Lr^ 

j] s ^ ^ Xt cjLajLhIIj ^_y.» itu La ^JL^JiJl I JlA jLA-lft^ cJiJ I ^ T * 

^>L^1 U^L 4,iCLJLU.dU I Expressed Sequence Tags (EST) 

•(' • j ^ (ji^j-i') 

T* * * ^ ^ >“1 Ljju>»l jdfl 

j Coding gene 4JL*-3 ^Liij^ TYV q n ^.j> u^1 I j.jh ^ 

JL^ ij\£ 2LlLfca]l iiya ^ .Pseudogene 4jjl£ 

duL^ L^-Lui^Lt^ (^1 i^^LJI Ijul 1 ^ 1 ^.ilf: c_fl^ t*tJl 

JjL^ L^V oLjJ^ U*^ (.7^^ CjLjjJLI ^JJjO ^A JUWJ^ a y.. a 

oLjj_^ J.^j) S^J^' ^<1 i.4i I t A ^Jb 

CjI <j ^11 JJL-C. ^j-a 'A iS ^jl^ ^Jl.(S juJljv 

T^ j 4_t.uljJ 4.J q aI (_pLjj • Juu 4 rt j Uj (^! L 4 ] L_d^^_ju ^ T^ 

^ L)i^ (4JLja 4 .^Lj(^I 4J»-...<au ^jJLllI 4^LpjV 

Vju ^ »t 4.^1.j(.^| 4 ^..i ub TYO^ 

^ jl > oLj^l I^JL3>| t.Ji£.LuaJlI 4_:%-pjj .4:! jLi 1a^ ^ 




•• 


foLLi«:^l JLjJl>o Juu^ (j2\ Tcj-Lol Jl^j Lr^l LT^ 

L^ J-4-*-> 4_lJ^I A. JL iiK i J_^.:^lj L,^J_«_uljJ q\ J.^ A.aJI (>» 

»• «* 

6-^ c3- , ‘ ^ J:’ ‘ ^ ^ CT^ ^ ijM- 

I jSLaj CjLjjlj-i^I ^oiajuo 3j^^l CjlJLj-stlJ ^_yiSLll JJmJl ^yn /- \ * 

Cj\ m ^.ti L^ f^5-^ ^j^uLuu LoaLoi 

6i^ ^yu lIjL^j/IjjJI ‘(j^l t3jj) i^JLSa - 'j Ly^ 

(J.A^ ^ JJL*J1 T) VVA I^J ni j!i ^j^LlaJI tZjljj^l JJlC. 

{^1 i t-^VI \ * ljjLoj La < laJL>. tL_flj-JU (2>5t-»J ^ LiJi 1 * 

/Vo Lai t^-^0 ^ ^ ^^L*JI (JL>^ “^j ‘^* 

*» 

a cZ^LajJ-j^ V ^LuujVI l^j c-*5J^ ^1 

:(^^tiu-JI ^jjLt>tjt 3'j^ ^jiajLj (.iJU^ t4jjl55!l CjIj1^jj>JI 

-iJLC. cJlA <^> V * (_^jLjuJ i^J. f U jJI LJ^jSm JJUL ^ ^ ^ 

<^Ltll ^Lj jl Nematode ^j^La-u) BLa^uJ,! 5^^_iJLuaJl 5jjjJI L^ CA^r<5^ 

i5j.ja:>JI V0 * ' ^ Drosophila 5La-<-uJLl 

^1 V j_3 3^ jJl ijL^ ia^j 

. LfcjuuaS jl L>^-i ^LlSdl fiLaJjJta jjfc W:' 

•• ♦* 

Cjlj-a dLi>Li (_^1 (J^j^ J^L»j (^) 

a j‘dl 4 j.^<iilL^ *;_j.^l ^Lj j ji JjjLajlll iS^ JJLsJl lLUj 

n 

yiJlu^ ida-aJa 4^1V ^0^ 5j^j Nematode 

** •* 4 ft 

y \ L^LLlv JJlC, {jS^ ^ ^ J>j)aai ^ (..7^^ CjLuLSdl^ Cjl^La^^LIl 

1 1^ cijLtjlSJl ^LuaVl (y^ BujLill jjbLiij 4jjj^ lJlII 

^j (^>=tJ V 4 jl-^ BjJi.r. ^ 6i^ ol-^ IjlCaj ip * 

4.i!f*^l <aM Iji.u^ LL ^Jtaj IjUb^ iBjjJlJl lLUj L^j^.>tj CjIjj)^JLI JJlC. <■ 51 

LfcL^L^ JJi-£, jjLzJcJjj V BjjjJl ajLA ^LLjkj m : L^-a-Al BjlC. 4 iL«jul 

-V "* 

L-flJ I ^ ^ _J CjjJl3 CjLLi_>J1 yA 1^11 JJUlII 1 JJb ^1 ^L^LiJl CjLLa 
jjIaaJI ^1 <i) Lr^i (J ^LuijVl ^jUj, < nj 

jL-^ (3^ ^Ldl jl^_>J1 <^Lj (jL-s LdJjJj ^ iid U- jir- 



(XjjooIjljUI ^LLoJI 

•* ^ »• • •» • « ■ 


^L_<_uj'^l J fC, CjLjj^^I JJL-C. tijL_:tjVl O-^ o' 4 __u3L>.j li^A 

JL^ CjLj1j-i>J1 ^JLA ^jL-uJ^I CjIjjjjq . LoJl jjL:?cIij V 

Lwjij t ji^L^ ill ^^^-3 Dsrwin 4,^Ir^} 

jl ((pljjVl J-u»|)) <L>L1 ^ Cj^JJ ^cJilA-xi JUJLJ^ (Jju^l 


1 Vt4 


2. 


^jJLl) Arabidopsis thaliana 

^ i-Zj __C ^—Jl 4_j_t-jjl 

ijr-S'i-> 6-^ U>^ ^ ‘ ^ 

V'l * ^ • 


^Ll-UjMJ 4^Ij^I Zj n Mill 

IJ^SJlJ V* *T ^Ljtji ^ijO 
^ ^ '—jjf t * ^ * ^J— 4 


1 0 aSLi^^— iZjl 
^* J I^ I u^ 1 I—i I J 

^^r^\r\ ^ 

^ 00 ^ ot LuL-u) 


f 




^ A 




W. Y, 

\ V 





d— ^ _^1 tfLiLili ^^i..i ~v jJ^SLjj 

(OV ^>11) ^J>a ^ 




_1—4- 


JhJI 


^J3—“ "^ * ‘ ' »_r!'j-^ J-" j>^ 


or^A• .11 . .. ,„I I ;UT I 

5^. a _tZiJI t^L ajl 

(V J^^l) r..T/l./'^ 




a J _*_jJJl 5 j^0 

OJl_c^ CjLjL^I jjJLJX 

,., yi\ Ls>LM^ 

^ ^ • • • 

^oA 


c5>^ j)L-3 

jji i.ti i^t i^JlJ 4.-—j-u_^ olojj^l 

‘ 07^ < Ji 1 L.dJlLo^O^ 


s^l ^ " 4 1 *^1 0^1 CjLJ 

V‘ *r ^Li ^ ^1;P1 43j-l-i ^ 
A * ^] 0 * j ol.li-j^l jJ lx. 

(or UJi 





(^ ^ * ) ^JSu^\ 
























^4 inj Lq^ 4—4—.l <■« *1 (jl unVi « I * (j • J)) ^ 

♦ t rt tl 5 Ut Mi ^^^JoLlXl 4_Lild 1 c.^ t^l t rtti ^ j ^ jl 4_i.4l A^li 

4.j>-L(.u.1,I / V ^1 T , 0 (JJLJoj ^CjLu--^U ^ ^1, a dJi 4 ^Uiti 

">tiI 4 ^Lc 41 I )i’> L^Lj «^i itl *J ^^ 4^ 1^.1 i 

•/ JSL^ (Noncoding Region) 4.akUli Lo! .CG 

I iJlSL 4>^ * ^’T' ">iJ 1 (^j-^ 4 J-CI.L1 {_Cj^ i I 4.^^I < ti .4 

^j-4 4_jLql <^11 j^jissLlii L^j CG y j■4-iij cjLu ^!l u\-^ 

jJSLiliJ AT t_3^5^)j>iJlj C<-u5k^ 

jl I j^I^Lla ;^^i.j>i.> ^It all j-^ 4 rtln,Ul 

*/ i'\ J.« mM (Repetitive sequences) 5j^^£ill (^LLill ojjt^ tCjlsr^ <^ll 

*43B-ualj 4.fljU>j njVl j_yJ| iL^ (_djju Vj 4^LL.uja 

cljljj-*JLl ^4 t.uj La (^yic. ^^j-Toij ^ ^ (j-* cIjL>.1 / nil ^0^ 

^Ljl^I cjIjjjJII ^ (.u 1 4.^1^^^ ^^jiesLlJli^ Promoters <>» .>»-^t i ^| 

V (3^LjJL1 ^•} liJLLaj iTranscriptional Regulatory sequences 

.(T JSLjLJl)o^l ^1 U^Uij 

‘- ^i~‘^~ Lt^ ^ ^ ^ < 4 ^ I^I(j 4.jj)"^ 4 I <^i d I ^I ^ ^ 

“ - j5 

Single Nucleotide ja. a,..iJ.I .->■.!I (^.a..-4^j j-, o. Jl jyj 

^1 4_ftjjVl ^ L^t J.4 ..Vi (jl (j^^AJj tPolymorphism (SNP) 

«* 

(— sjjxVl ^jLA ji^l (j^ ^aJjlUj . a, G , C ,T (j^j ^jjLjj>JI 

4 J (j^^ilLui Lifejl^^ 4 jrt i4 4tfi ") 4 CjL^Llajcj 

4^LjU3yij 4j^Ju.Ji dlLc-Lc:^! ^jLsC-A ^aLa cZjWj 

(_jy^ JJUlLo J^-oa <-3j^ (jj_iiA \ , 1 V JijJL>iJ ^ a^j 

J 3 I 0 (jl^ la^j 

(jA lJiJI '\ * (_jJl^1 <_flj_>.l (j-A ^ ‘ a^lj 

(jie^LiJll (_^ j 4 1 ^ 4 lat 4 LaI iCjLjj^I *—^a.^ 

.^)T (jA 4aALuaJl 

f J)»J (jl <-r" (^J (^) 

4-JfcJ^VI ^ ctiJLcuJ j^i.H ^ 4-jUcajb 4jLiiu-4J 

«* ^ 

l-^dlwh^l (_y^ ( J^ ‘ j *2 J-*^i (Ih^J (jy^ l? “J V ^ 



’d^QljL:Ur&AJUr^..b^U'i^ ^LLoJI 


<J^t(-Lauu>u_Jl IjlAj i'/-* j^L:^ V ! (_j-i-of 

^ya <L^ KJl ^ L^ (J^ * LthLII \ j <jV 

«• ^ ^ 

<j| Ii,L.^! t rtj ^ 4 JLJI (jl >■ j—cu_4 

ja ^ -Li-::^! ^_^loLLa LA^ <>JLA 

j^l-ulIJ I ^1 \ ^clu V 1 ^1 4ILi3Ll^ ^_^^LLa »l 4 W H LAj-uju 

u_dj—>-l L^L_iai \uL^ <n 4 -jJL>JI 1 

^ »» 

cLUjJj (4JjL 3 (jj-Sj JlS V (’ll (^;-u ^<J1 j i-Li—1 ^ 4 la t.a.l!I (J_<_u_Lujl>^ 

* * ^1 Cy^ (3^^^ OJlA J, ifli-JI uj-^ 

j-jj_ij V cLijJL^iJl S^jllll CjLb^ ,rL>»Vl ^^y^JLi JLjv^ 4j| 4_3^^jLja 

CT^ 

^ ^ 1 I) ((4 • j I tatl)) 4.Ly^ia Y * * T ^ 1 4 < t<J-ii ^jjuo 1—>J 1 

^_yJ| 4-jLt,iuiLj JjuajaJLl ijLiJl 4 2 ^^ 

if 

^ ^ 3 :i-dJLll ^^ <111 jLC.Li-4i Jl^^ 

M W *> ' Jj 

^LaIaJI |*J) <J '^^1 4^^^£LLI <_d^^.ja>Vl cZjj-ilo ^1 JutJ^ > LLal—tjujvf 

4(2r'-^^ L^JlJi n a Cjj-lL^ Jl^ tHul^ iS.J 

(jJiC. ^^ ^ J V (jLluuVIj jL^l (—“t VI . jLill ^jl ^j-xj 

4 L^-Lu a (jlj-liiJ 4.aJu-:^l 4 ^jL^1 - JL >-1 

^ 4_L^ cJiJ! r * jLoJlj oL^VI ^ .Al*_a i>A^l L^i 

. 4_a^’^-C. L^ cUl.Lu^l f^_ya * I jjJ JjL^ILj Ix^u 4 L^-lxs 

%* 

Y'* * Vi ^jLiaJLLite-j V I 4 (yu& j-U .T^ I ^l£Ll 4 jj 1_5JL1 4_4^ljjJi Cjj ^Inl 

^jl t <1 1 VI 4_tjui^jLl litj^ o if 11 0^ IjlA^ 4 4 m.."^ 

5jL_aJl (J:i^ L>^ 4jjJ-_4^1 ^jjJll ^jl Jl_^j .SjljJL^I 4^^VI j\ i "t 

^ C.4.q-l^*l 4 4JLoLxiO 1 ^ 1 ^ji ( n >VI 4 ,•>,m4.i.U 1 ^ i <q Ju v ^ 

. jLiJl^" 3 :>!i ^L_4U^^ ^tj-uaV ^ mL^I jj)I Cj^ Cr^ < <>2 < 

4_JJ^l ^1 jLioIiaVlj ^LaiLuAili ♦.♦^a^Ai.r^l 

sS ^ 

4jjL5e-4j 4 Laj1j^ 4_Sj^-L 3J oJLA ^<^43 4 1-4^1 

J“^ U:» 4lDjLk]| 

j_;yjilj L^jLi-ilij 1 ^ J V <*In 4 _U£^Ji 3J 4^_p3lj-j<sVl ^ ^ ^1 Cj VjLsnJ, I 



ljLi& 1 ^ 4--dJ^^.lai( 4 .^.<1 i 4-^^^L^ 1_^ ^1 JL ± 

_LO-jL^I ^LjjI 1 ^ iC. V iQ ~l J ( rt i A^ i ^^JL J i _ud L_d^^.->>V( 

>tl j^A ^^ ^JUb 4 «.„^i.,j!r> q\ 

(JUjJj i4_uj-^l <ilju^j L^lSLoj 4 ^„mi itl 4_c.j.yQ^^l t ^h 4." 

1 <urJI 4 .JLc^ «<u ^.j jjJ L^ ^j^L( ri CjLq^LcII JUb (jLs 

*• 4* 

'^ULa t_j^^-jua_Jj .4 £^--iIuJ tlUL^jA-s^ l 3^ 4-^1 trti ^_p>lj-jaS/l 4_:>JljLja^ 

jla : L^ ^’JJ^ 4j^)j3t-4aJl aJJt ^^.3 (^yi A \1 A" . ..Vi ^l£l>j| jJj_3tj 

J—(j■^- j (^! ji) JLj v Ij ^.t.. I II ^j_o 5jJL_3t_^ 4_ilxLo IjJLj^! 

4.^ 1 M *4j Cj-Jj^I 4jujVl lIjI j a-c <^li 

I « C-tJ^SLII (J-At ^ j.CJ> 4_AJj-Laj j^SLTu LbljjL_:^jJ *L-flj^^^-j*Jl <>JLA 

^jjjJl f.Vj_<b j-j I ^ ^JSLiitJ Lbjlj^ 4__2j^^J(aj (_iJji_jcj L^l JL-aJj^j i^L-jlII 

4x.j--a:^ C^J (_y*>>»«?*>l^4.ufl) 4_3lajJLl 1 jJj i^LLJI ^_y3 ^JJ.^I^x.yu 

' ^ «* 

t ^LjLxJI ^IjSLl^ (Ih^ i ^ < 4) tf t 4 _^^Jl1Lj (—oJjl^j 1 id^ i I LjbljjL^^^ Lj^^ 4.11 f^Lul 
4_ti^ Lc-C. j-jilSo jjj.SL*-4UJ jj-ibi l-3]M Tl-VVI 

L^j^l 1.4>„H^ <.nt4 (J-*^ aJJt 1 <i^r>- fli llil Laf t^LUl ^_Jibl 

L7^ Cr^ 3^ (JuIi-xjJ L>:f‘-'^^ U^J (jr^ 6^^^ ^^LbV L^ 

«• M «««••« 

^ jAiJ nJuL^j-lt-ll ^j_A Ijub 1*1 JL:^ "t itojl (j^-3 1 JlSLaj t^L I ^ ,4*1,11 l_Jl>. 

Lr^ 3^'}^ ^ •> LuL/QjijL43 L^ 4_Sj^^-lail 

tti^ ***^ '''3 ^ ‘J «^ ti ^ ^^^ l-4<i^ uZjL j^-i—uiJLI 

** •« 

V (j\la>c44_l3^ ^LlJj 1^^_X4J ^jLSLioi AJ ^ 1 (Jj—3 J-uLj ^ L-ui—t-aJl 

‘ J-^5 Ly^ 3-^^^ (3-4^ii C^! U J **"*0 

(jT-Jj Cy^ f<u-ti,^n j->4^4a ^2.uj 

«* ' M 

iJIjLo^Jjco ^jja 4 Ijfi La ^ ^ JLa-<iiJI ^3-aj 

** fr ^ 

Ly^J ^ ^3-y‘ * ^ Cy^ 4_aVI oJUb ^jl Ljaig- j < <i i4j(jJL>. 

4 Lft-J-a^ ^jLcujVI jjj ^^^^i (jy-^-Lu (^jJl Jj (3L>. 4JU1 ^1-3 

4-u><! 1 djLul^l (jAJ^La ^^yz. 4j| ju ala 4 Jjl:^ ^^TcJi.a CjLAju 3 4.4jbjU 

^LaVl aiiJb j.yuyji tjl jJj 41In rt*4 i-iUli (j-aJj \^j^Jlla (J4^ jaiil (jy^i 

«• 

4_^£^j4aii ^LuijVl '^1 L^LtJeJ j.) 4 »j 



■* *« • «• • • ^ 


Cj\ n (j' Cr^l ciJU^ t LuLjj^ lJ^jj>.\ I4J C<,i~^ 

«* 

^JjJi L^JL3er<-«.u.l JL^ (3 jL>> (, 7 -^ 3^.X4.u.r jl ( 3 >^ LOJ 4j M 

4^. iH cIjLc.j ^„4 ^^1 tj ^1 <.h fli I i A \ A 4_^ijJLJL]i 

—i_ii^ L_4 i JLAj 4(J;j-^) CjL^rj) 4 -^ 4 J jlj_uaVI ^_y^\ alc\t^\ ^JSLuij 

^ •* 

^1 rt ]ni^\ JLxj i4_uj-:^l cIjLqjIjlI. 1 ^ii Jll 

(^jJlj (jj-5 cjL^Ij <Jiiljlj_u>Jlj j-oiu-Jl i^jjJLJI 

•• *« ** 

JL^ cilij Cj 1 j-jJL>JII •« U 5 ^ L>^ 1 Ii >4 

^JlA 5 jl I £^l£Lal 4_<.^ljJ ^^L>JL ljl« £> CjIJU 

^j-4 ^ “lJ tiUi Ij_^ i5j-alj) ~ U CjL—4J)1 »U 

4^Vl (jl t^\ (J^ ni ) 1 ^ jlc ^^GJJ 

*• *• m 

4-^lj^l CjL^jJjJLI ^IjLSbJlbul 4_^T ^ 4.4.J t a 4^VI ' (J ‘ ^ ~ ^ ^ I t ^M**I “ ... 

(J^ 01 ttl ^^j.lia**< ««i > (jl (J^ ^ " <«> !> 1 (j-4 (jjy^j .fau 4 jI L 4 JJ 

^^Lull (jl^ t^ 11 Uj tciJLjj SjjLdJI ^jL«J (.iiijj (_p3jV! 4^j ct^ 

JJLC (j£. ^ i •*) 4.^lj^l 3^ rt Miti (—(j-^ <^-J I fall 4 La^ i~uJ 


(jjjJlj f4.4l~-> 4 (_yJl (jji^ " Ij (jjjJl (Jexifl ^<.u.4-^) (j^ 

(^Ixil I .(j . J ^1 (Jj) 'ir It ^4^1—4j (j^ 4 M ^ ^Urtr.y Ij ^j tt" 

^LUll (^^,.i,^i,j11 4.^)jjJI i4_<.^ijJ lU ^JaTh^I 

Jl£j (jLojjlj JJ-^i 4jjij ^4 jA 4_jIS[jj-_ 4V| 4^^C3elJ 

^ j» 

^jA '*'* (_j^ l)~^ ^^jiii t (j^^ .<,» (_j*sLuij ^4 -a^i 4 < ni 

c^crvLua IjljI V ^4-<-ui J tj oLlj-ft 

^ J (j£. L 4 I . Dv 3^—4—tiJl 

s? ^ 

11 <>>jl J-^ ^ «*») ^ j" V 4 O-^ ^ (_3^^-:>.| 

(^ijLJJ Lj_4-<-uJ 3j^LajLU 4^lj^l 3^3 <*<|H (jl (J^^ CjLc.L<^VI * iJJLjLA^ 

) L^ < Iia.\ L;-t:>iLLi4 |*J) 

Genetic Profiling 4-iLiij? oLiUx. <«.j L 4 J ^1 j 311 ^L^l ^(jVl ttiJLiAj 

4^^Vl 4-^L«-d (^j 4 t >.tu,llj IjlA 4 j 4 A^ ciJJjj (j^ (JiJ^ ^ J ^ ^ 

(31>LL4 CjIjjjJII (—JUJL^cJIj 4-3_iijVI 4_ti4-^ . (jl3l^^_-4Vl (jyic. 

4^1jl3 4 J (j_5^ f IjjJlJs *4 j^^_*I1ij l)^ ^Ij^l 4.u« 4 





li] AJI oJlA t ^^j Sk i4ajJLja <Lc.^^^4-9eL^ Lr^ 

' y 


juX\ in 4^jj 6' (j^’J IjLAj 

^ m 

Ijla £^£Lcu 3 4^ (^1 t!l Cj1 ^^jLj_:>hJI ^_^-iajLua_>- ^1 

i)jLA (jL^ t LiliT Lc—*sj «^L» 4 4^jl jlaj ^2>^L«_Io ^_yli ^ 

uuj^^..%Jil! t ^ isi. i 4. “i < ,<l l)^ 4.JU31,1^x11 CJ Lo j.i111 

. (jj4 4 ^j^4j>JL1 c ^.LITl! 4ijL^ t -^1 i^rXl 


^■\s^ >'J "9- ?3^ t> <> 

if 

(jr^ Jrdd^ (jjl^d***^* CuJjL.>JI ^Iji^l ^^-tiiti jjJsauJl (j) L^lL> 

(_j,i 51 < 111! L^dij JL^ 4J^ I JL^j iLliL*-4lL>vli 4 -^L^IL:wV! 

♦ 4 I t 5,11 J^jL^JuII l.L?l^ J I <1 (^JlJI ^jLioU^I 4_^_^ JO-OJU 

«• •* »■ %k ' «* 

^ 5jj_ 3 1^1 a,i-U,^VI i. ^ t.A„^ jl (_3 ^^)-jl11 

L?~^ l 3 .* ^ 0 ^ ^' IjLAj t4jLj, ^ j, 4 <.7^ t .rtAlflj jl^, ^.Tl-^-uVI 


4_^^-.4_;ae_xi (^jAJU-a ^c:xL^ LjOju-tt-fl luJ^l ^ ^ j L>^ 4,;i^!l CjLuI^LII 

JjLa tj-i-T ^1 t 5 h<.. ^LjJl llUjJ ^V^ib 4_/(jjL5jfi 

4jQ^LijgiJ 4_1 jI^ .>d^ UJ^ <jl 0-p>. ^j-<-uJl ^ j^lli.i.ii ^yA 

(_)iaJLJ (jl lLUj i^\ L-Sl—iJaL^ iUjLjLJoJl jjlo ^ L>d*^^ L^J tj 

^ «* 

Lu 3_^-JU J-ii-^1 ^J-jjSLj-J-U 4_pljjJl t U d,yuL.</lU 

j^jL-ctt-^l ^c^jb^SLj U^ (Jji.^,*ii f Ljj^JU I JLAj i^it^j..^ 

l-3j^ ^ >• JijjkjJLI ^ * J * ^Ulj L4^ a 4-1^ 

o^.J«CiJ ^1 t4_«jL5Jl JL^Vl 

1^1 ^j I »j CjIjji^I Sjl^ 4_j,^^ 

4jl r. 4_i.j>iil tijLijl£L!l ^jA oj'j-c. jl ^L-ujVI ^jI (jy-ij»j Ijlaj 14-^IaTJ,I ^JLcw^l 

4JLcLAIlI 4j^ jJu 4 Tu ^ jt") LLA j^-^-uu 

^1 ^ 111 iP (^Jl)I 4in nL7^ 3^^^^I 

4 j 5j< ^ C3-^! cjd^! 

^ *• 

5j_a] 1 ^ JLjt 1 (_^Juo jijJL5j 4jjlj-<a 1 i tiVI 4 ut jloj ^jl jj) 

g.i 511! ^i^La V Ljj—13>.| (JL5 j Lq-^j t^^li L^ ^1 iq 1) 4^ujj^^Jlll 
^j1 <-4 _a1^^.,^ U^ CjJjI 1j1 .'(Jj-Sj 5Lj_>J 1 4 1 <II (jL^J i>JL^ 




duuDoijLjui ^llqJi 


9 9 

^ AjI ^JLU >11 03^ 

9 

>1 cdJj :v llSL^iiO lLUj 03^ ^*^3 (j^ '"> ‘"till (Jl—4-^J i^jC. 

< rtf 1^1! lLsL^ ^dV1 ^1 \ ^ A u-^3 l)^ uf>^»^^«i Aj^ ^^IoILjj 

•* «* «* 

j..ui it-jj J a ^ ^ 1 a “i /111! aIjLjC, ^ 133-^1 IjL^ < LLjJ 

cillj L^i > A .jll ijl A_^Jl^I <» cLiJte-^l A-OJj^la 

. aJ^Ixju >^i !l 3-^3 



<?<GIjj^ jLta:»Vl jll=^ ij\ (J^\ (> JA 

03*-^^ ^^‘ 6^ ^1^ (3^ 0^ u! t3^=^ J3^ 

jt l3L^j ^1i.\ V *< (j.iLj (JUj ^«Iu a^tc-uu^Ij ^L.4_»J!j ^L^jJIj aj.^1 ^j<j 


^cjJ (jT^l Cy^ JiJjLJc-a JJiC. ^1 Justj-LjuLj ‘ j) (Ih® l>^3^ 

^_^Ljlj ^_;^1 lIj!3^Lj«-J 1 (jl ^JtUj »^^yX.l.i.,La <^i ^SLJiJ 1 ^ >. 

5jLC.LmJLl CjLu-ajJLj ^^ya-iuuJ La > .A > CjIJlj j 3 iSLj^lj L3J3^ (jr^ ^ a tii 

' ** 

aoll (-jVI ^\ V ^_y^l l_3LLxI! 1 |»1 JujelLt-uL tjjLSJlIl 

,51^1 jlLc ^I aJU. ^ C^jiitl^l jl 2^ J^f J^3 

1^1 CjIjj^. 41 t ^1 333i 3*^^^ l'-*'-6-‘ Cy d ^ ^3 lt^^^LJI i3^j^ (JJLLa 
CjjI^ j. rr} t CjIjjjJLI ^jl ^j^jL_a!ljtJ i A__i_ua-it_Ji 0±5^ (jr^ 33 ^ 

>l — ail^a t^, o ~M "^3^113 >ui—i-llj t^j’^-Lt—*J1 03 - 1 ^ 5 ^^-ALisaJl CjLa uali 

i ^1 JU V I I A-^ 1 1 1 A l^i t ^ L~ « <=* I . r.A <t I ^ LxJ I J I i ** J <*^<t I CLJ 1 A l^\ I 

^jl ^aloj i3i>^ lIILLaj ♦A^IjJulIIj t^jo^iLi^Vlj t^jL:>Jlj iA-«j£L>iJlj 
13 L.7^^ cIjIj^^JLI ^ ^ «■« 3^LIuj JLaJltJ Aoj^r^sj^-clJI CjLajL^I ciJUb 

JL^Jjj ^^JLi AiuJu>Jl Aj-^IaJI ^Lxill ^j| .^^IjJl (_r^3 ‘^^^3:*' CH* 

1 ^ Lgj iSl j “‘1 *^^33^^ O^ ur^ 

(jyJt lIjIjjjJLI ^jj (JjLSJI {^lj-11 uui^ . LnjT LAL^-^j Aj V..t“.>,n cjla f^H 
ij^^} ^Ll) JjjL_>^ ^^^LuUs J^^_AJ1 5Lj_3fcj A—aLljJLI >.^1j,^1 3^ <=^^33 ^Li a*) (jr^l 

^Lc. ^13 i )Lfl A ^ ^^3^0 ^ J ^ ^ ^ ^ ^ ^^3^^ ‘~‘d3~^l cIj l_tjg I j jJ 1 

^a ,j-a >. A_iu/ljjLj Minnesota a • ^ Thomas J Bouchard ^j.ait.!l 



I 


I 


' A LiIlj-a-J i /> ^ <>>• t i 4 AjLjuI (S.J^ L>dL^^^ L>^ cJijJ^ 

(j n, .C I JL^^ L^ULI jlSLio/^f)) j ^J.J^->.VI J ->>l JL.2_S 


t^ji ^ ^ jH (jr< r.I Jl^^ jI jl-ujjj Jl 2L^ ((kiJL:^)> L/ol 4 j^,j Ijjl^l 

(jryijjl 1 <> ^ jl3j cuLj-a 3jVjJ1 juu L)i5-^^^ ul"^ ^qJjlL!^ 

L^jlLc * Lt^-iil (LjoLc, 

(jIjjlj^ LjI£^ 4(( jjLi^)) 4-j-ijlj jlILj 4jLjflL^l 

«* 

^jLjjLji 1 44^ JlSj i JLj-ftj JL>. ^_yJI jJjJijJLlj 03^^ /f^ j o 4 

4_£^L>> i 4 ^1 4 -l^IjJJI JL^J ^jl *^^13 (j^ ^ 

<Lj_uaib.ZlJI CjLdjLia]l ^dajuaj 4_4 JlL 3V| ^1 4 i <.i,uJIj ^ 

** ^ 

^ 4 1^1^^ 1 < <itf ) 4 -Sji^ Inti ^^4 jL^faTn-uJ L-fl^i «7>rJI 

I 4j.k^ 4aoL^j ^L^l Juiu t^ “•^' 4-4J^Ji:ailj 

^L^JL%-L-cuJ LaJLx^J ' t ^ ^ > 4__s^UtLj .,.t^*j i 4 ^ li \ 4 ^ jl ^ jJ J !4 

cjLuiljj (jJLla . juljusJII ^juuLlJI udLsb-ju^y 

Jj—«aJI 5Lj_3tj (j-lt-Tui 1 j < 1)1—4^ i Ijj^ CjIjjj-^oU ^jI 

c^I-^iJlII^ t5^ Irij«oti L. «-'^^ t4_4J^-^^l^ 4 >< tl ^_yil,C ^)l4jVI^ t^,< <X tl J clai Ml i!L^ 

^LoIaJI ‘ iJuL^I jLdlcVl ^lj:>>VI ^^1^4:^ 14.x<..all^ I SLx^Jlj 

< <*i*i 4lr>j >itl 4 M jtl ^jSU i Jj.^1 j^-jLj-SJl 

^1 ^jlaTt t Mj V 4JS1 Ij 1 ^l4t t ^Lj^I (^y^C. CjIjjjJLI 5Jl£.1,>.«.4j L^LusI IjjJ 

♦ Jl^jvVl JL>. ij\ ^ LkjjL^ 






^ ^ I ^i^j ^ I ^ ^ 1 Mf h,ii 

3jUli <mJ 1. ■ C at \^\ ^1 ^ j 

t^u.Lj^i 4jiV 5jij-:^jJLl 4 «jj1j^1 

' M 

CLuljl^J jIj-<-4»S/1j (JIiLo^^LlII tfjLA (j^ ‘(3-^^ oi >J 

^! ^ 6 “I 3J 6-^ (jr^' 4 ---JJkJ 1 5ljj Jj-ij ^ 

.culjll C^'^T Lij-^ Lfj^ ui 

(jr^ i-^f II fl 1 4_ij|jjJl BjUII Lot 
aJJ^j 3l^^l ^,»i.Ig> d^lxLoj ^jlLalLo 4 ji_^j 

jl^Gj i(DNA) ^jA»...>JI ^g-Liu tiaj—j-^JI 

«* 

.Double Helix Lar.i i1?ka L^jiji^ j! >lSLji 

clL>-j__4jJJ L*_P '-^^j .5 Ah 4. A VGLii) jlJwG jl 5^ 
fLuj 4_iliti] 4_i_a_^jJI 

M 

IjSLaj 1*1 111 flWI jJ:>.lj->i) L^Lj->. 

tjJSLtiJi 4 jljIj 4JL>. 

«i» 

4l:>-j^ Lt^J i(DNA) ^^jjjLlI ^jA « ^1 I ^ .1. 
DL^tj i(Chromatin) 

Ul .(Chromosomes) eiiLiija-aJL La^^-Ju 
lJiIHsu 3jL:>.1jJI 4al^] oSJb ^Jl£. 




ij- b ^j-^ 





- ir5 \j .^..11 









• • 


4—L^l i IjJLiJUd 4Jijui (jL-tdiuVl 4.jl-jfci’i 

5j.-j ^ J>il i 1^1 (CjL 1 t.ji, 4 _jjL^4j ^ (Drosophila) 

•4 ^ 

BjUll (j1 . La t,-^^ (^ji tc-Ti ^ 4_C,LjLu 3 ^JLa 


■ ^ mL^ <ij 


juuaIc. Qj|.al 1 V , Y Qj^SLo ^jLadujVl Ij^Ljk c3^ (DNA) 

^^—(^Llxil jl>>1 Cy^ ^*^£3^ lp '^"*~*^J ^ ^ tIr 

m 

t j ^ t^'yj’i^jjjL-tji i^yiJijjl sL^a—tjuXt 

^ (oj-^ r . Y) oljLjJll 0 ? uM T, G, C, A 

14- Ml jM ^4 j%_.>JL) a tf 1. ‘ 1^ ^ ^J^lL ^.Icr ‘“'j *< ^ jL^ 




^jLi3 4^L^ ^1 jG-^ JoJkJI 1 jok TCCTGGTCTTAAGGGCTCAAA 
(^LJ jl ((jJLxJj 4_-^L_taJll JjLjlj La j~Aj ^ ~ ja jJL^ u_flVT 4__ta_a_5tJ 

5jl>.1j 4al>* BjijorwjJLl 4^1j,^l cl)l-aaj.lal>l 4 jLji^ J 

«• 

jJlSj j .;^jL*JI ^la^JI ^^jx-O-LiO I C.» lU. Ll4,<aLjv L^Li. 

Ij^L_>. 

) * jJtJ (JJj-jiLI ^4a-ua>Jl (jt i t Xj Ic. ijLLal SjuIaC, ^_yJlj..5tJ 

) * ^ ^^ fa-Aju_^l l1o^-.j__>JI djL_^ ^_^JiSL!l J^iaJl (jj,^Lj_ui-^ _i. 

4^ljf^l cljL^j)la..^\! 4-lj^Ir>II ^LaSLII aJJt ^la.U^ »Cji^^Lja 

^jl jj—toaJuJj 4lTfc.d 4J l- 3^^—>■ (jij ^LSjVIj 4_^jJ1 CjL:^^J 

<--*j,..tiij Jl£ 0 * * * j 4l3^1aJi 4jLa$LIl Jufc 4jlSLa j-o-oJu 

t., a <~ii~ ^1 JL^j .4-^lji^l Cj 1^ rt In 11 4 o-d «.aj Ga Iju^j Jl^^I ^jALail 

l^ IA < CJJ^ (. 7 ^^ (DNA) 4jji^| < <j Cli 1^ n In 11 aJJt ^j-a ^ j\*S^ 11 f-LLLaJl 

^ «* 

4_iLv!j jJjaljjLj 4 jl 4aj Lt-d-iSHI jljJllj 3jL(ia]1 cjLcLjuIIiVL^ LojzvjL^ 

aI , ,irtj| JLAJ 4^|j,jj| 3 jU,I JUJL^J cJiCiLuaJ ^Lliil Jl)wL>o 

^j-aj ((2>^Aggi 11)) 4^ljjJl j-udLuilU c-AaJjJl]| ljUb 4j,x^uuJ aL(il*Jl (3^^ ‘-'^J 

ifrl—aJjtJl 4_:j*l3j l^LII jj— aVl t.-tJL -ual ^j) : j^^jJIj jjJL_^l 

** •« 

4LaLSLJl (jl ♦5frl^_^-2Jl jk-^i ^c^j_5e_i-eaJ 1 h^jlu <i xS^ 5j.-tf ,<~Ji 


^■ 4 AJI Ljal <4_ajLSJl j.^ ^^G>. 4jSLa-« (1)3^ ^^3 

(J * V JL^ j1 ((j\jLa-uJI CjLa j| CjI^luT. Juu^ JL^ ^Lj*CJ 1 dJL^ Tr-j<r>tl 
1^ L^lcL^ 4.j<i CjGji^I ^Jd ^ 4 j.tf 1 ^LiJl^ JjalSllI ^g dfI IJljI 

'i3^^3 


yStjAHjll pi p vAj ^J3i^ 9^1 djAJuJI 


^ «* 


0,9:4^ ^ ^ L>^ ^JLC. t .dr.l fa^\i aL urtjl (J^ 

•)» * 

^JL^JUq 4^^ tM\ ^^lij oJlJ^ i rtC, 1—ii^'iti 4-aJL4-C.^ jL A , 1 

3jLI,I (-iuiLuaj 4jl,..^ c j-j-^ L^ ^c-^l yl . A-^l.rt.a ^juj 4^Lxdu 

^ 4^fc-!liXl 5^m (jl ^4A1 j^J1 SjULI tui <LiL«-ftj ^.i».(-uj Lo jQ 
AL)j tOJLua’^l 3jL<ili ^LILj ^La 4-fljll^jQ (jl <.m 

4 J.I 4 .♦ 11 aJu^ Ic. u-dj^-cuj^ i L-j_ a^ _ c LLq 1_< <i 'v j 

i/'LMXi wt I f^-A 2|j^_j_i_^ 4_ c.^ _n ^ ^ 4, ^ ^^^ cJ-^^L7^ 4 J. c. 1 I i ^\I 

nm 

111 4-,jl,<a. Cu ^Lul f. LLa.-^^! (Jj) ^ ^Lj>. 

I \ I ly—A tlod ^ ijk- (1 ^ I ^ ^ <-lIL< a 

Ij—^ nLILjo jI 1—4^1^ j-l^U y-A IjLA (jL£^ I j| ^jL^i (J,ur> 

LaJuulS Ltiajj-4 U^ ti-Li 11 4lsL5ejLJl 4X4£. (jl^A 

L^ jAaji-1 , ^J-^o-aJI j-A-1 ^juj jlJL^_^ yji t,.<ilfaj jl^ 

JL^ LajlLc. JUj— all ^_^L-u£iJi_>.Vl <_^JlI 4XI (jjAj ^jl jj^ 4jj) ^ 

i^\ 4_jr ,.,i.u.i.ri,,<.aJ.! 4-_uij^Jl SjUII LLaA*JI ^aJL-C. 


er 


■4 <.Afc 


J l_4J J. 


jUO_ 




(j^£Lj I_4,Ljr cdJj _ *-_ILJIjJ^ 1^ Mutation 5^^_iLaJLj 

jjJ L^ ^dDJL^ <^ti CjL1^^^^_A1 JL>.! (J-4^ CI,aj CujLual JL^ SijAlail 

cdJj (jTi A.^ 4 j,.l-^] I SLj >» 4 4 ^11 jj—flVl Ji — 4 ^ ^ 4 

^ I 4 J_j a 4—i ttfOj ^ f. 1-La A. ^ I ^_jJ_ua3 y-C. (JjJ—» juJ,1 ^ju»JlL^1 

_l!1 VI c_a:>>Lloj 

(DNA) 4_^lj^l SjU.) (jL^ ^c_cuJiJI ^1 lJlc.L x-ixjJI 4 ji.4^ i^i 4_^LloVIj 

i ^jU J 4-_jJL>JI ^J—>*Ij 

CjLjLoL 4rfa "i ,^VI (^/L4a4 jJ^Xl I _ g A...tJU CjJjI l^j,} CjLoJj^Vj 1 ^ J 4 L 4 J 

^IjL-A) ^ J ^ ^4lij 4^jLj|j JL,4 rt-» " 1 1 4jtJLj 4 ^l! 4 nM \ uiUj 

Jj_^jJl ^_yaJ;Jl L^J>iJl ^j A . 4 -^ 11 ^ 4-..4 40 L-4 ^1 4-JjjIl DNA 4 -W j3 

Cjl ^ ^Lijl t .tl ^C ^",.,(jij (^jlII .^j .J mRNA 

.(V JSLAJI) 4 J 5 UJI 


»» 


cjLuISUI 3^-l^jlU Lc,jJlj (-dLlib ^jj SjLcoVl 

4_jj1jjJ1 SjULI 4 a ^LjJI ^jJLr^l i4_i.^JI 

3ju>>I^1 3j. j <» -^n.!! 4 jl'^i ^It I JJulILJ 9 14 ;i.>Ji cliLulSlil 
ijja 4-^Lill -JJuJl rt*>«M lO 

,4^ O^ ^ 

*« 

;jL-ujVI J.a£, 4l^<^><JI j ^IjlA]I 4^IjjJI ^1 4j<vUil iiljMpe-LlI CuI 

4_^L^1 ^JyjA ^jj 1 1 ditlj ^.j-ciJ1 Lai ^UlL 

.;jVI (jl>. L^ijUdj 



JiJI 4jL,j 

.. . 

3 \ 14 'kJ t L)^4i. 

.. 


'S. 


.. 

JiSJl LMiJl jjL^ 

^ * X \ , i 

X M 

' X \ ,1 

3Jj^jJLI JJL^ 

3jm 

r 

\ • 

Y- 

3jl_ qJJ 4-jj) m 4 1 Ml rlt 

11 

A 

rr 

jjulII 


^ ^jUy dU)U UtJ^t I >Jt ^ I§jm0 

^ ol r jL^l ^aia_c.l 44_iiiLjJl 4 

«• ' «• 

t4_ijlj^l rt <*(1 !l (J-3tJ jL^Vl t^JjjlaJI L^-sc^Lj 4_^l_<-u-)Vl 

{jLcuj^i 1 of IALV A ^j)5iLn-u jjkJi ^Lc ;j! Lfc-xlolj ^>-1^ 

4^^ 4 4 L ^ t ^J^LJuJJ -'>*< > ^ 4*itjj 1 I jLik ^I JLj ;ji 1 JUb | 

^cit-4^1 4Ji«^ Liilj jjialJI ^ 

^^^IjlJI i JLA • ^ Mill I 

n ^ SjljJLC o,5>-3 JlLo M-j-j-a 4jj^-cu-J 1 4j i-^j.jLJ ^ ^IjJI 
















? VjQWllll ^ 1 ^ |Ol LjjJxll 6316! :6 i^Ij3JI &jAjjlJI 



<j-if»r (jLiii)V1 

L^ (—aL Ju, "i^l t fi. i->.^Q-iSLl \ .':^-a ^ ^A* * Ct^ JUJ "ic-IJLjj 

lilt (±A^ i(Periodic Table) ^p-oUid] (^jjjdl JjJlj^I ^ 4 caj 
a jdl ^j^^-cuJI jj)iri*ii,ll (_ya jjuiaa aJ tSjUll 4 
^ ‘ 1 4iiA jl^ diLal 4*«i <^1 (1)^ ^ ^ 1 -'^j j)^ ^ j ^ 

4 II /iaJI <—al.jTa.x^l 1 ^»a! i^jji (Jl>L*_p L^ (j^J 4^-t^i dl SLi^>J! jj-loj 

4jSt^ '><U ^Ijcdl ^JlLq-i ^,..j"i £1 IjL^ 

L_i_>Jl SjUll AjLiIs Li>^^ SjUsI 

i)^oi ^La (DNA) ^Ij^l 5 jU1 

;J-oL^ jJ^LcuJ L^-Lq ^L^JbVl 3j. a u,tH 


jlj—Ldul jJjI \^j-JLja L_iJ^-3 ^2>5 LoJL 1 ^j-/<J i^j IV rt 4 I JL-^j »bi-ju*>m 4 J jl.dJl 

SLi^l 

^.u.j-<aij )) ji^^ji^jlII 4_tu/lj^^ ^ aji 4 c I ■ <~dI Ijij 1.1 St 

(NIH) cLj^Lj^^VI dj-stUll cjLjVjJI ^_ya bst-x^alJ a.^ >JL1 

«* •* 

4jtj4L:^ OjmiJL Cjulm UL9 **"*^^J cLx^Lj LJiJf ^ 

(^i Cjl-ji-4b><tl cilij ^^yti-alJj 4 ioL^dl c— 1 _u£ 1 j! 

^jl ^jja i4__ulj^l _lidl (Ih® 4djLlo L>n^LjjI 

CjL^.t^l ^J^-d f^jja 4-^lj^l dibojJLftJll jl5>d->.Lj I <il ^ ^Ldl Cj1_aj|^1^ 
I ^Aib (Jj) 10,.><^1 ^«jj tiJJj (JJjlIIj (4uu3L^dl 

^ Jl 

(JjLlLo ^_ya Cjj^^ Lir^ 4^1 uf ^ eiilj..p..>JLl 


.^UJl (ir^LJl ^4^ 

CjIjI^ j “rv. .J"^ I .uaJL^t u I 4 }JU-^ “i a JLua ^1 <> I «!1 tr>i > a i ^1 S! 

Sj^juaJl (J.bt-uI 3 jL-aJI (^Ljjjljj 2 l1ju*_^) SjljJuv 

1 « <»-<-U MDM2 L^ ( AJ 4>>I (JT^J ^ ;J^ dJ I ^ 

C. t • jj I 4_dJjdaJ (jVI X J bl i.a.1 Luf IjC^J i2j^.juaJI Ct^ 

cr^ O -*- ^ tCjUlj—j-JKJl 5ajJ^ L:M- Ji— c1jIjjjJ.Lj 

. (j\ < mjV I ^JjJULli CjI J ISTlt I ^JL4b ^aibluuiJ ^J i Sij < n 11 






L^ijj (J>-La1I jL^I ^j_4 Lc^ K ^ ^ 

(ji 4,4 ^Lljv ^-dolIJ jL^JU ^-><,? m <LArfa( ^1 A^Lluj] MDM2 

t^jj>JjuM ^L>«.dill 4 ijji (cy’* j> J-H*^0 

cJ 1^ *<tLS Aj^ISwUI U^iL^itJt L^,<.ifl L4 >j Mr)M2 4_^, <ii*> j2l^I 


jLJlJI ^^ U lJ ♦ 4 t > flU ^L_(_:vVI 4Ji.-jji^ ^^ILcoi/ ^JjJLJtlLil (jf ^ut j IlL^^ 

V (^JLII j >Jt ^j_4 4.‘L4 ~.ui (Jrt olVI L-^)j^ Ju_all 


oLj^^L^ iij)j *< rt t) ^j_4 ^LcLidwd ^j..>«_U) L^JU^I »^ L >- > .jLlt 

11 rt «u j ^SLi7< ^ ti (< < n < (<i IV10N12 4.jj|^i^ I III^ 


<ijj^ 3 jujl:^I 4,n jP>^JU i_3LubISVl iJi^ 3^lj^ 17,4.IrS *> jl^^ :jUL>JLi 


.4 iiii.*^i ,4 


.(Alkhalafetal, 1999 j^\)MDM2 


V 


^Liil^lt liiiUj^l 4 ^ dttjil 


t * j^l ^ (^j.rL>fcj ^LslII CjUlUI La 4 jJ C^L^ I jl 

4_plj^Jl SjULl CjIjI I CjI a-l5kll (2^^'La I ^ I a ^JSLliJ Ls^^-^ 

Qj)-^ T , Y ^_;,JL, j^LtJAjVl L^LL (j^ 5 jl>.Ij 4—lLL 

Bl.a-^.H U ^_p»La-j>.^l 2>^ Bjl 1 c. 1 lajS^ I a^ 

2_)f cZj 1 jl lLLIj 2^lS2aLj 

l_Lpj^^ (jy-^^ L^‘~^ 4_a-lSLllj iCjLjaiSLI! ^pyo JjjLst^i 1 JJiC. ^L> 

** 

JLA (jL^ IjlSLaj « 4_LLLJi 5jjLj3e_-a 4 ,jtoj ^ji^_i-u_a La^^f 

Jl L^<L>JI ^-l-45v 11 ^^_^_Il1JIj <--3^Ll>.^ 


^ i I * /< 





?^kj.asijJI ^1^ pi I^«hll p.\iLi <SjAiLJI 


4j I <«n,.,r <LiLi^ 1^ i<a JjL3e_A jjJ 4 -i-L>JI 

1Aj -4 Ml j| 4 4—4^ jt ^JcL:^ 4_tl:>> ^1 

L,4.i ^ i rt I”! V1 (L^-4-u-dJ 4-^lj^i BjULI ^ 1 1 

^1 (jVI JL^JLaj » 4 jl'>. Lr^ 4Ja_i_lJl CjIjj^I 4_j_C,^ i ^ < 

^jjj cJiJT 4jLa c^^LSj Lo (^^Jl:>iJ ^ «(I ^tl 4 jl^ 

4 V a Lc.1^1 M Jl^ Lj 1 j ">«. Ij i ljL>-lj LLjjJj-J 

CjLLa ^1 (J-*-<aJ Jl^ cljLL^^J^^_»Jj JJL£. ol"^ I JL^LAiJ IJLA £yS 

JJUlII IjlA (jy^ j)"i ">1 ) Jl^ 5JLj>. 1^I 4_iIiJI ^jl j-aVl 

U^ ^ ^\ ^ ^1^1 4.j,jjuaA Jl 4^1 

(^j^i Lc.1^1 i-lj^ JLfl^ 4-j^lSJlJl Ij^L>iJ1 LqI i^jJL^l 4 -iL>J1 4^Lci 

«4jJl 1:^1 ^1 4 j i.i^a.tJI 4 _iL>J1 LaJlj^ LqJLs (j^ 

»« %« 

JL:v^ 4_jl ^ t5jL>>!j 4 jl^j i^l^j <^>M ^ 4jj^^ cJaJI 4 jLJL 1 ^jl S^Lt^Vl 

(_}$LiIuj J-x-AJ CjIj^jJII t4--iL>. Im,4L:>j <11 n 4_jJLc_c. 

«* M 

^ (jy^ I .iMtAt) ^jUa 1 Jl^Jj 4_^L5 4_^JLj 

i4-^^'L<fc^ ^1 < (mVI Cjj— a /_yJl 4_c,^S.j ^jLju ^^1 JL^ lL^ S ^ 5ju>.|j 

4-^j'< 1 CjJl.%j L<o i4_^Ll<o^^-j-aJl ^_p3lj-aVl 4a CjJlscj L43 IJlAj 

^1 S « U <_Jiiit-IL31 L_^Jjqj ^j- 5L_jj|j^l 

.c^i t^c Vi ^ t-iM i>f ti 


^tj^f ^ ^Uj^f 


(>* J:4^ (3t^ 


4 JSL 4 -A 


^j_4a (3:4^ JJL^ Lr^ L^L>^ 1 t.J ^1 Juso ^ "t ^ *4 iCjLjjjJll 

(jLt-AijC jLIjISUI • * <_iJlJLjfc (3^ c-oJ 1 3^Lj5e_jj V 

^ ** 

>6-^ (j^^laUI ^cJLu oLl^Kil L3^J^ 6^ 

< ^jl (j.^.i AJlII (j-«J . i-iiil ^1_43 _ Sj 1_4a i?Lj^L->- 4 _j_L>^ 

C^jl flj Lfl (j-^ ^_if-^ cj^ (J?~^ l 5.3—^ (jJuL_XJ^A_4_a]l) 

tijL j l^_i—3>»JI ^jLA 4_^l^^l ojULI (jL^ ^^yJLjJLjj 

^ *4 

^_y^L.4a..ru V ^IUitlj I J_Aj i^jLt-uJ^U 4_plj^l SjUll (j 


Jli_SjL1!1 ^_yJ| 4-13 i < II ill ^j-o !jlj 4_l>J1 CjLIjISLII jjU^* c3j-^ 




jjuLo^^LfcuJI ^jf tSj-^ LljLfl djljlnttl 

•*1 ^ ** * 

jJLi^ 5 jUL1 Ijlojla U-^ jj.lrtlLH 

_L^ JlJ 1 I ^ j ^ ^ I 4 O'-J ^^ ^_ylc ^ L^ii ^I t t 


&AJ^l SLaJI ^ ^ Ut J|ll 

I l-dcSL^^ ^.j_juex_i_4dU 4._o i 0^^-a.jutl I Of. ot.,>a ^L^Jj 

L^ (“ t r<^ 4jLi]| ^} • 1 ulf. cuiaLx cluL^ lt^ I Jjtj 

** «* 

4 «■» a > dx£i^l {^^_lmLL1!I^ 4-C,J)jJI I ^ j -9 ^JL^ l)^ 4 

4* «« 

IJU^ ^j^"i ^ll i4l^j itt.) 4_2j^^.L^ ^j^<SLa 1 -^Lj 4libjll tjuV-p 

^ IV 4 4_plj|^l 4-ii iJt 6 ^jl L-ju^jI CjL-j-uIjJJI i^j-a 

(jVI 3^^1jJll1 CjLajJUJll 03^1 (jmi ^J .^*ii 

^j-lL-uJI LaVT (^\ 3jj_jl!I LiSL4.<o oj)^y *< 4j^ ^^jU-t*JLl Iju^ 

3JuJL:w 4 tr>^L^ j t u ^<^i pi ^^LUJI 

(jf L-dj^^^jtli (j-4^ i4 3 iLt^l ^j) <11i ^^4 _)^^.u!u^I jfjJtaHi 

1^1 1 t ti\ 1 J., otr. "i <a JlB <j->a3 jLaJjVI ^ t/^c 

^A ‘‘U^ < < <f tl cIjLI^ ciJlJLA IjJidJ ^juiijuVl 1 ^j*4 \ ^ ^ Al f It 1^ 

^JlII ^j^L3e_-uVl JUJLjMJ 4JuLft_^ ^Uluo IjJijI ^j^pLusVl j3i_pl 

ljijjL9c:j| 4pLuoVl Cj^^LflJI ^jLse^j o'^i IpLj^j ^^yJ& q^um-xxo 

«« 

^LllJI ;^j^<.jAA cLUj ^LAJI 0^\ ^ (.piJIj 1 ^ < O 

OJ)^J * '* i4.PiljjjJI 3^ 3 Mill (J^ ^^J[^...i<.^i./q 1^ jliT. ^Jj) '>«ti 

ji 3,*4 (J-ual oI!)jjj 4 ^pL^-su 3 ^jJLj oLpyi 1 ^ 4 

Ijjjustjl 4 J 4L!uJt «Jl>3^L-*-JI JLjJUso 1 K 4 <q ^C-J-t-eaJ 

0 “ crd>-^^ 4_5 >Lc. aJJ-J>o 0 SL 4 II (>a J_3_a 

SjjLSjoj 4jnjjJaVi ^Lj^I 

^ € y er^i jf ^JL?—cr^l u!-^ lo^j 

^c^LjjjJL <n t {Jp^>iJ ^ 4^^ JlJi 3)3^.^ ^** 

oLi^ljjJI ^JL^ ^4.<.«<J JL^3 .3 jL^I^ 3^ 1^4 I^jja \ gjir (Jj) tA^l 



.4^ (j->aj-Ii 14>tjI 1-4^J3 ^jL-ojVI (jlSLo 






y V loaTli 1^ pi p^k^ 1^ ***^hIj 9JI S^oijjJt 




JbJj^l c^L UjU :i^l J. ^1 ^jLiuVI \i. .u t Jjfc 

I 4 !^ <L4j[^_*Jll 4 _^L*_jj 4Ji£LA^ 

LZcdj i xA ii^aJi ^ 1 J > till ijUb ScjIjj^I ^IsLu/jj 

. JU-oaIJI lZjL^jJ JLu«Lj j.j^Tt 1^^-j.l:^ 4lSLLa.11 q\ L-a^uHj 

l^-ij.< <1 -ijJU III >Vi t <jjun3 ^<viir> t A (jl (j^i CjLj Jlo] 

CjLjLLsj—t-u ^IjjI O^-*^ (jr^ (JL->J1 (^^-A La-*r i^JcLJLjci ^jj-^ r (J-^ Lf^l 
JLkJI i(jl3jJLl cjI jl>.V j-^l (JjLjuj ct^J 

4jl cljLi^ljjJi ^cioA—A <^jLi!ul JL^J (jLLsj—tjjJi Cj^L>. a 

L>«.3ej CjIjjjJII <>JLA (jfj jJLc. Lt^ 

I^^Jj Jl^ ^jjjo i^\ i ‘ ^i-u-r>J! 4,4 >l <ii 

«* «» %* ' 

J-L^i L-ot Cr^i ‘-1'-^ La1jl:>.| ^Ji^LJs t4 V a ^LJIj 

4jU—( jifltj— 4 -^ SjjJcai. ^LJij ^1 J S,*4 t_^j-j>.| cIjIjjj-^ 

Vl L.OEJ 4 4 jl I all cliLjjjJLl JJuX, (j^ L 3 -^J t-tiill 

^j!3^ t— 4 JI t]^L4J 

i^jja ^j*vj lit 4_^ljjJl 3^<i Mill 4JLcuij-u ^1 tLalait-4 ^j| J 

4JjLu-uVj IjlSLaj i (CD-ROM) jl>>Ij ^ U> * * 4 ^ I ^ ^^>^14-11 

«• 

j_yic. i^jVl ^JL>JI La^ ^ <«iU jiLAsI L^^-:w ^LM 

CjL4jJbtJLI 4_A_LaIaJ U^l ^ • j j - ^ j £jISL 4 ^^_4-*Jl^ ^Q-UliVl 

IjLft (_7i^ cUtLojllLKi L^UJjLa^J cl)ljij^j4J 4.SiA~U 

4 J. a j.jJoj jjIojJll t.^ 0 ^ (jj)^j-Ldj ^_^LiJljj 11 In <» 4 I. i 

CjLa^IaJLLj L^_jlijL3^j ilnj < u ,< 

(^I^U ^1 i^4 ^^^yiajjJ,! Cxji^ 13) L 4 ^IaJLI tj n^lnll (JoJuLaJII 

JljLpj-ol ^Jjt^ 4 I aI*!! j^^SLaJ-Jj-o C Jjk '(jV! J J) -'>^ 11 ^JlJ_uuJlj *V J? 

^-cu •!! CjI ^LiiJl ^ j. t ^ J>^ (J Jl-2l! S^ a jl Lu 4jL.jua_A 

2bLjunJll CjLjjjJII ^ j.l.<rfn.3) <i 3t* “(1 4 j-jj^ Cj\ a3.3 3 !I 4_j usUll 

CjIjjjJLI c-i,^ 4:^L*JLI (_y4 <.<iJ JUJL:v ^Jl^Tlj 

jJajI) : (Gene Therapy or Gene Medicine) 
4_4 J V.JLt.a.U CjLA.<S3.,ti 


:u 4 3U . . -m 


1 Cj\ I <rt 3 !l 


lI^UI 




•• 


(jVI (3>^ <-iJLLAj t4 IW* Xi CjLjj^^I a J-sc—jJ 

tOljj^JLl CjLjJLSj ^4 <.t>j \-a <-LU jj ^1 <^U ^il 5l.j.>JI 3 jLcV 

x,xi n^ CjVjLsc^ ^j-«j CjjjLj 

4.j:^ 1_*_4 JL_5t-4 (jr^J t^l T't^Lj L^ <4 ^ i ti (Ji^ jLjiiaVl t_-L^ ^1 

t..<lr> oLjJl 4_> (Ill j t ^ Vl—^T t< 4It!l (jL-^ 

^LcIaJI cjL>.j) 4^^ t,T.<.4..S^>o 1jl L^ .(jLL>j_cu]l /• 1 oIjj_>LI 

5^ a f^t.lt (jl ^j_4 V ^1 cLUj (jj S,>«j 

^4i£. Cu^j-J 4lr> H IjlA d,..,>t,.t LL^^l tu.\ JlS 4_jj1jijJ1 

.4jl 3^ ^2)^L4J V ^J5v «”i,,i i^LoVl (—2|^_<_u C-(jJL>JI c-tlaJI 






j- ^ j — j —ouj oi 

CjjS^ Y- • ^ f.Lt 0- 

^ • “ ^ ^^LlIL^I V ttl <j ^ ti 

4 <5>Lt^ <4 ^.n j 11.1 4_se_AuijL!! ^■<4.-t.»iJ L_^ 

Ijukj t(Draft Sequence) 4 Jt_4-uIll )-^Vl 


tliai-Vl ^ J-^ ci j "> ^J J-^ L>» 6^ Ur^ 


^1 SLijjl ^ UU s^l^i 4 Vm.;! 1 la^j 
4_^ijLJ (Jl^ V LoLjjJ-jO L_flj_^l L^ C<.>,!"i 5> 
^ ^ji ^,itj ijjk^ tr^_^ijL^i Lajj^ 

u I, ii Jmj^ * ^ ^ ^ ^ ^ ^Lc. ^ ^ I < 1 

*fj "^11 4-^jVl S < IIU J 4 0l 

(n Y**r 

iJujLj>tJJ 4_£^^.JI^ ^L^-jdV1 

4j| SLj-^Jt SjLo L^jua j^j^uLi 


4^l^l 'AX J| JuJLj>iJ ^ J^ L)LI 

J^l Cr^J 

4_^l_caJl a t 1^1 Ll^ Lju| 



1^1 

ij^ ,j r j ^l,*Jl ly« 

jl 4 .jI2-aJI oISLLq 

jl ^ -J-<,U,/sJl 


L7^\ J > ■■' * ->■<■»' J-'d-S 

.7: 

*'»**1' 

d ...‘j^UJl ^jJt jLa:VI 

t 




L 4 J ♦4^J_4a 5 jljJu:v 4Jl 1 lJ.4».lt3 lJ.X tj LJtit^Lj 

JL_*-j Lu! J-J■< 11 IiV JjLj i^jJi 4 rt )1—t-aJI L1 j| 

4^J_4a 3 jljJL^ 4_iJ Y * ’ ^ ^^kLc, i^a L)^ J '"“ ^ 

Llib i 1/0 ^ J LaejVl 

«• 

I I »5> 4JkJJt dJu^ ^it /o d) (JJ-^ (j-^ tl^ii 4 Of. lj-5Jl LUitj Lu? 

4—tUl 4_j i-ujJLj JL^>JI jj ^1 Ll^ LLlSLq^ cjI. till 

4 t i uilL) 4 .j-l1>.| 4Jl! ^ 1 t*i clUj 4 L-.^~ ^ i 4-^j-Ijj»JI 

4_dJ^.laJI^ 4-t.lJI tlLlj 1. ^ i d ^It *t S t4_^l 

\ jJj_3t_l4 ♦L-il dKtl jjyjLt-d du^jJLA ^jA tC-i-<.tjL>.J dJLA i ^ J *4 

4jLoJ 1 d^lj^ t ~ i 1 ^^L4 -uV 1 ^d 4 i4j^^_iJL»o^I ^lt*i > cZjIjlj (y*L>- 

ciJJL>. l-J C,uui^ 41 ^ 3 ^LiLua u-d^3^ culjl^ 

4,j-djjLiAJi 4_tiil 4 i ut itlj 4-^^^.jLj-LdU L^ op^ *.iJL!j 

j_yl!l i4-^^^->aVl jf 4j^_5eJjl oLLxi^Vl ^^t 1 Lr^ 

^1 4 a 1/0^ 1 ^ di.lLdg.7ti.L</L,1 ^1 cjl jid^il l i ^ . i j « <' 

«« «* 

JluLajJIj 4 d Ti ^jjLu^l L^ Cc-p^ (jr^^ 4J^I (jl 1 I clUj 

I o! :cpvi juap 4. dj)M 7,ti ^ 4 , > .V i . jjui 

(Jxcaj J^j dJL>.l^l 4 -^jJLI qA (JjLa JJlC j^pL>u 4.4_ibju9 

/^t a f ..V 1 i~ « d /^t% /ill CjI^Lo L^JJlC 

dJ_^ ^LILjJ t^^t J1 I ^ .au t ^ u-d^^_tj LIjI djjj. iJalLj 

^L^Lj 41 < iii..<.!!i.ll djL.t.uXi 1^1^4^ t»L/o-i.«iJi d^piIi^ti 

(jj^uLJ (jPJI Cjlijr^ll ^Ld-t-ul ^oiajL/0 *—^,>*-* 11 aojl .jLLaJll ^J<-Ld 

dLjJcj |4jjLi.d^l ^oSLaIu ( d.p> (Jduutiaip i(_4^^ju V I i i ^ 1^ ^j^ij^U L^-Lo 

^LoJlII t) cIijjoj t X /1^J <>nT 1 » u-4jJU V jj 4J.l11 

V Ld^ iAlzheimer j^La^I ^b d ^ «ij Uj (jL-c^VI ^ j 
41^ <r>ViU ^^Lj^^Lipl {_p9 ^At t cjjjoj <. 2 i.i^ -« 

<;^ji>!.4.iill ^IjlJ (jl t <1 ^LlioI 4 i^d. ) (^^Jd ;^JlI) J.UJj^l t.i <.^ 1 

^11 ^At t ^ 4 <> d r> bU, -l^ - t u_4^^_ju V l—d-S^ 
(^jJI i d "i I(J ^_^-dJLtJI AJUduJl ^jl J|J _^1 .(^JLjJI ^LLdj-tjuJ df^pLl 




jIoj III ^Jjaljujupg ^yOgTiaall jjailII 


ijj—oaJlII t 11 4 —jL-^ Lt^ (ilJjL->. 

Loj tdil j <>>LjjJI »L-t-a-<SLtij ci-jj jti !l.$^ 

L-JtfJl ^ JjjJ SjJl_j>jl_>JI David Baltimore _*JI J>—aj 

(Ltj:wjjjJiSllilj lajjjfl jL^.t,>Q L^Ldo ‘ ^skLiJ 

«» ' 

C^tj J^» :( W ^jil) CT^ 

3^ j"t-U cIjUsLujiTl^V i 4-j <^m aJLtu ^JM-^ 

aJLSJLI 5^^ olj-^ Laju£. (^j i-jjj-c ^ * cj^t Ml 

w 

4_JL2J11 ciLlj ^p9 ^1 tltj a i, 31^1 

ciUj l^>.^^Jiaj ailj-uVI 

(^jJl ^cJUJl li^ < Aj i^ljjJl ^qJUJ BjuJLjk j*Ljo) <JL:>Jll 

OenomicS ^j,u^L>a11 Ljjb Ju^^Jeu^ if^.t^a..A (_jSL<uU ^ I 4.^|^J 

^jJuaII ^1 cgjLLcduLj l^jdl \I 

iProteomics ^ cuj ^i->>t ^ ^ 1^1 4 ^ ^ * 4_Li<{^jLj 

(Proteom) ^jJLi_:>JI qj^ 4_:^LiJ 1 eijll^jU—^l i—aJLisj H 

«^cJujIajJI Ijl>q L^l^LdJ 4.aji^-la>j 

c^L^I ^1 4-al floVL i4J ^jl3.IlII Iju& ^LoIjlJI jJoIul^ 

4-^L%j^I i.^I^_:^I - aj iLi. ic. -A^Jl ^ irt'i 

t^i I IIiVI (2)^ 4dji^ 4tJL 1 ei)l M jujL_>ij (2 h^ 

j\ ^jla_«JLl CjIjj^I a j)j 4_><Lj !_/« f 

^jLctLj^) L^iL^^l ^c^iLualLlI Ijlj^ ^cIu 2^1 ‘ 4.j4-JL^ CjIj 

4.^Ju^Ij ^Liiiajl • ^L^I£1 IlII L^'L^niL ^ 


(id>^ 6^ ^-<^1 ^ ^ JT J 

d ^ jl| 4^1_>JI ^L-tia_C.Vl CjI.^1 a »:} L^ <q| jL-jteTt-t.Hl L uiiU 

jJl ^ ^^LjoIaJ! (J.ii<^j ^1 ^Jb 4-pljfjJI 3^ a iliJi 

lioil ^l^Lal (Jj-4_IL!LS <Lj_jJ.uJI c.^I^-^1 L^I .^1 

j._LaJLlJl 4.jae-^>J .2 ^L<-uJ^I 4_i_>J1 lZjLuLSL!! d 


lii L^'L->J) CjI—/O j^L-'V L_aa1)I ^LjjU (3l-»-JJ Lg.J 4 

1 f lilt I 4,.« < u \^ 1^ i If^^ I JlS ciJj 



»• 


4-Lu<-kI ^1 «<1 n < ii’^l Ccfcli.^ 4 _%jl1!I 

.^jl-LJijVl (_yi£. S^IaTilU dJuLill 4 !uJL>vJ1 CjLJLSIII (^jJLzk 

(j^ (jl—JjUJ^ L_XJ—4-uJI j( 4_J^i .a (_yi£- <1.L-413 l!I J— 


jjlr>*<!l ^cL-ii 1 ju-2juj <Lt->JI CjLuLSLII 

^ 4 *>^1-^ cjLuISJI /j ^ ^^LuaVLj ^jL4.ujVi j <r 

(>a ^ O-J^ C3-^J - Cr^ (iH^ 

w «• •• •# 

4_iL>. (_JlJ 1 (_yl£. (jy^^ (AP^-''H^) 3^Jt,,<^H SjjjJlj _ 

^jljJb CjIjjJlS-jJI <—(_Mi_5tj CjLLl^JI JJLjlA iljLj_S_»J VI jjj ^ 

^ V * * ♦ j ^ ^tt 4^1-^ A * * • _J ^jI—LjO Y'V * * * j Y Y * • • 

Y'Y • • • c^jLdj Laj I^jjjLcjIJI) 5jjj (^jlJ ^ a * • • j J^l 

JJL-C. ^1 bl..S..*i a>j ig.1 4 It ti ^j^aAJ (jL^ lLUiIlIj » Cj Ij i j f 11 Jl_>I 

4ji^^^-t!a-iJI CjLLij^I (jiJj .{j-^JiJLl JJulII jjLae-Tu JL^ ^jLuliVI JLjlC CjLLu^I 

«L_dLuIt^^VI n (JI 33 V 3j^IjIJL 1 ^j.laJI c- < <.ti,*>^^ l^ji^j ^^ ^* i^“ Jl^ 

<LJWjJlJI dJUfc ^Jj ^ ^jl LjCjUdIj J J Ij 5j_d—L«3 *L>^J 

- ^ISLiILVI CO ^ Ir^ 111 ^ l< M11 L)^ 4-j^i < i l l ! 

4—Lj^Jl cIjLLjLSLIIj ^jl <41 1 VI L^jjJLseJ JJuu _ I Jlj La.j ii 

j—LCJ (^JlII i^^JUJLI Lua_<aL^ _ (_y^ _j-«Vl 1 juh ^ 3 jjj ♦ VI 

(^) 0 , 5 ^ 4— l aJI cIjLIjISL!! j r. ^jLudujVI 

IAj cl>lj|j-j->JI 1 4 .(jL^ilLscj V 4ji *<j ^ 4_A^_iioj JJLC 

«!» 

^j) Ij^! 1 (.*lL<a 4J^^ i^L'^I aJ 1 ^LaI L^^^-tHijQ ^lj^,(.utl jjLib ^ ^ * 

;^jJI jjillf L7^ ^LoltJl JL£.LjiJ ^ 

cdJj 4 jL«^ V 4-^^ij^ CjIjJL^j a ^*y3 L^j LiLudoji ^jLi-ujVI ^Jjl.:^ 

Jjual ^L^IaJI 4_t.>Jl CjLjul£DI ^Int a JU£. ^Jij.^^1 

J! 

(^juxl LIjjljx C4A,A>"^i iJ-^j ^CxlSL dUU Loj LJuIjjJ-^3 

LiJUj {^\ i^jL-iijVI 4 -^L-uj| ^j£. «» A 

^LjiJI 1 ^ a (^t*< Trc 2 ^jutj ci>ljlj.a->Ji L_^ 

jf 

^ ^jL-ojVI 5ju<LiJ (jjLoja H*i 4JL^I djufc jl^j Daniel Harber 

ajUh ^1 »L<^.l«Ji Jl^UUJ i^LuxjVI LjijidJ 4-I£^^1 CjLjIj.J->J 1 rt <“i 

* jJSLgJI jJsajl^ ^<u<.u (^JlII ^L-ojVI ■ Lig. 



_^laj ^JJQ‘i»*D9 ijjog’ijjaJI jjasJI 


La cIxJ^Ll>-V V-JtVl Jl^V 4^1jjJ| <LLa£^)L>JI jJ 

(j1 (J^'L>. 1 JlSLaj ttlxjljLi_uo V0 * ^J^Lu 

(^jJl (((_ydua-5c_jJI Cj^^SLII)) (jyJi-unJ L_a L^jISL^ Qji (- «1L>*> 

u^loL ■o “jVt 4^LIaj AjLu^j (In}»^ 4 ,il.»SUL! qj-^ lt^ 

. 4Xa.?cj (^jJI j-dxuJl 4 j 1^^ uiH ^1 l^lI (J.%^ 4JaLijJ c^l <jJl t 

^L^VI ^LL?bJ ci*a.a>. “• 4_a)^^..lsLj V t*(tfl IjlA Cr^ ^Jj).,(.^,.>J! 

■>> *C>^J {.j^- ■* **J ^ ^jJl 4! ji4 4 

cljLa^^Jjua ciixj L^JLxisj ^llILjj ni.li ^jJi^ 4 .Ll».4 

4_ft^ 1 ^Iq Tf ,J,I 4-^^LAli L.(.-vl 4 aJ cLlLA^mi OjJt (J-4 4_%_uiJ ^1 

^J ^ ^ ~ cZjL^^^JjlII 1 J^JL^iJl /I ... ilj \ ^ 4j 4 jij 


CT^l ^jL^VI Mil! 4 ^!j^ 1 3jLli L^ Ti^ ^JLuilxxuJll 

«« 

^ ill ^Lul ^ 4 ^jSLoL-Lxii <—^xJl ^Jl& 

tfrl ^ i,uVI 4jLiLj 4l^iUL4 (f i ii Ijl^^ ^cijL iULL j rtj ^2>-^jJi 

•• «* 

4_i^Ij-4J oLALoj iijJiil 0^*i3 JjJL>Jl «>>* 1 UJ 

«4.Lpert f. n,4 Cjj jUr, Ja^ILuj 4.2ij^.I:x!1 o 'jJb (JjlIj ♦^47S-».!^L4 

<vlr (jl^ ^Jt^cuJI (ju& (—<-x:^ (Jju9u ^jJl La 

x^t.n^l 4 .-jJj 4^x ulI t 4.^ M ^ji fl 4 4 —l^IjJLJ 1^—4^ flj ^1 JU V 

4.j43j 11 ^ j> > 1 (L^ ^ JL3 4 j1 L^Lu/ Uj^j CjLxjI^JJ 

(jL-u_>yi (jl L>a ^4^ iJjL>iJL L^_>-jJa) 4jLltu? 

oJJb aAI ^j-4 ;JaJj 4_j—>JI CjLIjISDI (^L <L_^lj^l 4»JL.jJu 

:ail^Vl 

S4«tj>«JI djLul£lj| u_5^ ^ ^^jlII 

*• •• 

Mijt I Lll^ Lc^ ^ LcTu < 

S>LLa SjLiJI ^^JLirv ^jloxijyi (^JlJI La 

S t>^<i > (Jjb La 

S43Lj^ ^L-txjVl iJu (jjl 

^1 L^.jLo1^ ^JuU <*(l 4 1 1 «i (^ *>» ^llxli Qji 

(^t (jyj 4^1 x^uJI ^1 {^1 i'A ^ jJjLlj 1.4^ ^.x^n.Ji 

«• •* 

4»x_<-iiiJI oJJ^ ^j! *L3"^ IjLAj '‘L»^ 4 ^ JdLaj^ */ ^ 



jtII jjiiuiJI 


« 1 . (j . J)) Jl SjLfl jjSLxIiJ <—3 j.JvVIj i_3^ilL>.Vl 4lfij-*.u-xH 

M «« w 

^ ii^ 11 4j I mi i 11 i 11 I J ^ ^ I it I i^J^JLujJ^ 

Ir^Il r^i !i < ^Vl ^Ic, i JL->^I^1 4 L/V 

4.jul1j (^ilxii jjjJl (Jj->* iVjLcu3 CjLcL^^I ^JUb -ilj-^l 4 jJL^ (^J^I 
Jl-^ ^^^IlII 4.,^ 1^ ^,,MiH cillj L 4 J ^JSLcu]l 

Jid ^1 i^\ i uVA^ t ^^^4iji.! 1 I j^jja ^^-LjQJ 

Lu-flj^JL^ ^1 (J^^-Sj ^jja 4_4-j;j3 1jl£Laj t Jj-aiJ 4 i t^se. niU (JljljjL_5t_4 ^)jij 03^ ^ 
^LuijVI 4 rtjrt "w (J$ (jr^i ^ ‘-^ ^Ij Mt.^1 ^J) <^'*11 

4 4 4»I ^j-^ *itl ^ itiJ ^Li.*1-0 4_;4 Jj . L^ (3^ 4_d£^^.^l 

^l—i-u-jVl <j. jv ^^._*_jiSLlI 4-jii, ut *> !l (jr^J i4_j—ua_% (iJI ^ 3-*t!" ^ 

Iju^ (1)^^ 4_i-iu*j 4 j1 i^i iII Iju^ 3^-^ >Lrt4 *(^3^^-;‘ <^1^3 

^ j ~‘ Dv I—5 ^'Lil>>VI ./. 1 V Lu^ *4jL-tfu-ILl! 

4^1jjJl Sj-ojIJI lILAJ 3®^^ . 3 ^-^*^I W:* 3^-^ 3^^ 4_o-aJt-*IlJlj 

m 

I 4jdjL^Ji 4i^^^JLi L^^t i uJ(^L.m 

«* ^ ^ 

^.J^LJJJ (^JlII ^ rt j rt ^tl L^^Lr< >.VI 4.^L>d aI 

^^^1 4 i,. i,ii, .f ILj 4_t^l—^ jfj) l^ r!I I X_>\JI IjlA {S^ ^^ ^ 11 / 

«• pp 

3^ - ^ui AjlU ^ j *< —o ^Lr - (^^^>ru..^ill ^L^jJI I ^?o 3j)^^ 3^^ 4 

Ijlj^ 3:3-^31 3^ ‘z^ CjLIjLSJI 4-j ii ) 3^J 

** *p 

* i^Lcuj 03^3^ (_^3’3‘‘-*^^ 3^ 33^ 3^^ t_jL_t^Vi 33 *^^ 

t U .^.K > ^.4.i„<ij V A 4 3'1C.3*^^ L^Ij i h ^ 4 ^^ 3^ '"^3 

5j-aiL^ 3ajjj 3^ 3^-*^^^ 3^ la*-^ LuJil ojjt 3j-^ 3^j-4-t-ll 

^\ i_3LLaJLl ^3-* 3® ^^3 1^1 luJll tfjUfc Ljl^-juaJI 3^ 31 3*^3 

♦3^>^ j3 ^^3^ 31 3® J-^ ^3 ‘cA3>^ c3L3 ^^3^ 


UU jJf§ 

4-_ujj^l 4—^L« li 33® ^JL_5t_Il —HI J . 3^ cJj^ t^. 1^ *} ^_y4ai_3tJ 

viJLlj 3“^ (31 (j-“-^l (.3 ci:-4}j>- ^ 03 i^ *3j)j *•^^^3^ 

Peripheral i-kl^aSU 3^1j_i-h t .(.L^l _o >L-“« o l£JL<^ 4 *4_:^1_*11 

(^jJlj 3^^ 4_j^^jJl 4_iiZ,jS?l 1^ rt ^^Jj-j^jJLI Atherosclerotic DiseB.se 


jl^jf 6>.9P9 1 ii iq‘i uiog j »tll jp^onil 

•» 


4_jj|j^l 4_:^mi jilJLitlLtail ^JjLst^ (^Luoll i-flljJoVl ^Li aSh 

(ly* «<1 (_yi^ ^L^LiJLI aJJt I JlA 4»j»J9LSJL 

"«(ijj /dlU* t,l cLstjutl!! (J-jtA 4j^jJ1 4_t£,j^l VEGF 

4_i>c,jVl cL>q.jJL^I ijj^l jJ-dU Cj J ^I Li-^La^ Lc.jj 

^jl-lm^Zj 4—i^_iL_uJ 1 4jjji,l ^j-Sj Iju^j i<jL_t-aJLl ^^JuVi ji 

ClA j tn ~,.tl ^ ^JL-Sie-ILuaiJ ^1 »1 L7~^ 

CjLusL^I (j-<s (j^-ux^hi 42ijJu>J| 

^ tfJUk (_piJtii 4 jl r c h ^1 LLA tfjLuj^l jJl-^j 4j^jJ1 

4j^jJ1 <U£,jV 1 L^L>.jl iSj-=T^ 4^4jiciJl ^jjll (ji t4Ji^.^ OJ^ 

** »• 

i i iiJl ^C-iujjJLl i \ WA . 1 [jLA jL>^lj iJ$J t4 Jt jjlo 

^ ^ ^ ^ 4>a) 1 i < JLl k .1 tiiiiit»Luj 1 . ^ a^jUJl <:jU.IjjJI 31 ^ 

JJLC jljjjl E.P.O. 4^1 j.<mS>^ 5jLa 4jl,iv^r.) ^J^Lu 

•« «* M 

I ^ 4 j 4 >> (3^ I ^ ^»1^ <1 ^ i CjLj^iSLII EM—>■ 

M 

.4.^_lIsE^! cijL ji^-»rJt ^Liui 4 <rfoL:^ <1 ,><JI 4^1 ^Ll^cj (^jJI Cy^ <i 

(jT ^Vj_^ 1 tS> <1 J-jEu JLiS 4_jj|j^l Cj i j < STlII \ I 4jK.jJljl£j 

l^Ixii - ciJJj ^JjL£D « il.<q ^ ^ < ^jjJll Ij_4 JiieJLiaiJ 

Lj '^J 1 ^ t ti ^ ^ ^ j- -« r *»- p i - 4.^ ci i ^J “' 

"^1 jl 4_C.J|jjjJ,l £^_C. cJuiSLIl _ ^C-:^J^1 (_yi^ - (JjI iiijJI (^j-a 4 JL —LjuJ 

L^L^jl ^2>^L4 j ol^j *"*<11 J-dr,^ ^Jlc. cLJLjLAj 4-tl;o^ (j\j-(JbE^I 

•• 

v;1jV1 S^LoSj BjJ^ UJ^ f iJl 

(J^ Mi,*(, ,i„<i Y * * A Cy^ 4 j ljLjlI^I C)\ j—SJL*^ . 4-<-*i-:^i 

' «» *» 

xli rt *4 lLUjJj udE^I (_yi^ CjI Ix^ M Tr “ tl ^JL>*jl ^IjlJI 4E a 1 

i 4 Itri'i ^I>i 4,j.g 1 a>! 1 ^LseJJI (J^t^k-cuTu 4 -l^j^I l^EkJM-I 4 o lml,l 4 lZjIJlj 

jjuj^ »i ^ I tl ^ 4S1j1 AiJI ^l<iiE oSJh 4-l^1jjJj i4-A^L9kJ1 cjE-(^^^I 

(J^JlII <■ n ulSii 4_uiaULl c-iij^ < II11 JL-oUju CjjL^ 4,^l.J,jVI 4 I^i^tJl ^jf 

«• ** 

ij »1 <tE. Ct^ 3jjI n">JL) 4-^Lb4.jSLli J-^Liill 

^ j ^ l^LEjuVI 4 Ertj jjfc jLJuj (( I .^ . j)> Jl ^JLas^ <;lj-_j_3kil jJl^I 

m 

/ E^ / ~ t > I It /%ja l^JELa /)L^ I jj I c ,) jLj V 4 ( Lljv 4 J 4 -nll \ i-*^ / ^1 » L.t..^>SL! 1 





CjLjjLoIJI 


jij^i ^ a.*!* 
** 

4 * 

iOd. 


4j:^jJ 1 ^_yic. j) <iU"> (_;r^l jj_aV1 

4 Pt 

3. 5jj[>.a-^ Lbj^bj 4 j3»j_^I 
1 jU>J1 j ^^'‘(^.U 




?l>rf oJ!-•->^1 «H 

4.u^L^ (^^^litil jLui^ Lt^ l-^J (^‘^1 ^^JLdJjJl ^1 \ ‘> t^\j 
(jJjuj cLo-^ cjVjL-uj i^jLaijVl L^l .rt cjLi iriJI (Jl-%^ 

IJ^ j jl L 4 J (^’UjlXl (jlj i Ii!i 4ij_cu^l OJJt .Ml Jl!l (J I 1 1,1 ti ^ ^ J ^ ^» 

4 <rj LfJLiu^ (j^ t^L<-ujVI 4^L>J( CjI d4^tlj ^i^^^JLi-u 

«* «« 

I^^^-UX-A\ L^ cltlSUXlj CjLd-A^JI tl*)^ ^ <<>^J ^| ^..J^nt-Tu 

^_yX-4uJ I 4^- t-LuJ.:»JI (jVi <^i.j^ i^4_jLdJL!l djj A.i^Wj^ 4-L^t.u.j:^ 1 oLijl^I^ 

‘(^A Superhuman j5 jjLiJl ^1 <ujyi j! ^jtx«tl ^L^-ajVI 

JL^ <—tLoo^l ^1 j - jl - l 1 jj Jjua_dt ^JSLtuJ rt ,/,mI^I ^IJ i <i! 1 Ijjfc 

j^ulTJI I JLA t^j) oi >a ^JSLJuj cilljj ^1 ^JJJ Sj ^ ^ j.tj 

Juu 4j£^ ciAJj (_yi^ (JLa-o£j (iJtaL^ JlijLJtj 

juu ^ Ijub o|^ Aijfl L^ cjI rt 

>ti ^.mIi^D 4^1 <<ir> 1*1 .i-lhI ^ t~tl A 

•<k * *• 

5 ol-^ (Jj Ijjlj^I IjI (^qIaJI 3^-^ 

.XJ4J frI Alm^VI ^1 iijubj <4.1 <^LH 

Ul 5 ^ 4jjJuL4JiJ ^^Llll JJLC (j^jJb ^j! <—jJjl 1 tcltLiju-iJl il 

^1 uLafcTLfcdU cLL^ i^liill 3:i_j^ Lt^ \ j.lU (J^ULl .ifit 

ijUt^ CjjI— ui *1 j, «,ujj ^jl ? a Cjjljji Jl 3 ^ ^ ,It.i, < Aj 1 

(,3^1 4 jlrt ftl jl 4 ^lc< (i^Ti CjLujuaJi (jA_i-u_>»J CoJLjJI ^1 

M 

L^j) il<j V liUju ^Ij flU L^l-^ ^ 1*11 3j j3 jjI^ ^1 i^-LiJj^ *(^^>.^ajJI 

(jl Ijuib 3jl.i^ cjIL^>> j3 ^It 11 ^ iti.Luiu i^\ 

«% * w 

^__^jjL^l ^^ajJLail ijy^ SjJlHJI ^_y-u 2 LA ^1 ^jji^ j.jj»r<tl 

«« *■ M 1 

euKU ^1 Li /Q ^X.SCjLjuj I t tf^X i (_ 31 ^ <i..>t ! 1^ i 4j>^ 4 II i I ( iJl) 1 ^ ‘ ^ 

^L^aijVI ^Jj^-^eJu-u 3^-^ i La_ 4 3^ 4 j )0,,<.t.i j1 4,.,^,lS..j>.lI ^1 < n iV 1 

jt JjuJLl CjL^y\ .iUj f ^ ^ oLu^y\ Cy^ ^L^l jJi^! 






6uLioLfcaIi3l jHj ijqttjjuujog ^yO^li.^1 jjajkJI 

•• 


L,li I ^ 4 1 1^^ c. (^JlJI ^i—coiVI ^ 41 ti Cj * ^ 

IjjI^ IxjiLjj (_p3jVl aJJb C-t^j-C lli| 1-4^ t MiJ ^ 

Luic Lajj^ 4-ftjl^l 4 ^^rtli CjLtfjuaj (jjjfcZL^Tu 

M «« •* 

(Jlfail) 4jju3ljJL4 ~ n I l^^lJoILul ^jJ! u^.^SLII (3^^ l). 3^ ul>-^^ 

t rt^'^tl 5j[^_<_u i^_yJL»j 4 JJI (-iUj ijj^Ju-oJI cjLxjs 

^ 4 « «• «« 

^jULI 4 t ji IU> jjfrl <,.>i.jj ^l-iu«-uj ^^ 

dll oSJb «;Lj_>.| ^l-rt. jti t ^ 4 ^4Jblj^L_^ CjVJljusj 4_^1jjJI 

Uj, jJfcj.t «raJrHj (jVI aIxJI (jjJLjj 0 ^ 

*k •* ' *• 

ijjLjujVI (.^11^4^ (jl jj-i^utj i^LuAj^l L^ 41*0 cjI rtj.nll j-ju^ ^ISLaj 

^j| t.*‘<j^ 4JSL4^ Ajn^ I » lt^3 Lr^ SjJlSJI 

(JlS!_cuJ 42;1-4 jj jJ 4 JSL 4 J (jl—cujJ i \li^\ ijP^\ CjI a luiatl 

. jfjJJl Sr^J* >t^ rt-jj i iU «(I ^Ll^jVI V|j ^Jj(^I^!L4 

cl>i rtc^il ^j) ^ rt4 (Jj->' ^LfcJI (jVl jjJ^ 

^**tl A i^]| ^L,t^,pU. i i\ ^ uM (JJI rt rt" 4 4 -:^L^ I^-lS" i,4i,l ^jLajij| (^wxj 1 ^ M <<> -vl 

4^1^ 4 ,4-i.I ^I L.lJite “ 1 1tjI L7^ 11 A 4^ LgII 

< <i Jl ^ -t f 4 <iV 4-i,tii .llj 4 ^It iji In 11 1 4 ■j < u 

j,aJLi !l jjfc S.ti 0 , 3 ^ *4-^1^ 4—cIjjLj 

«• ^ 

4jIjI ^ >..i<i ^ JlI I \ ^I.ii 1 ^ I J I Mi '>» ^ L»d I t ^ ^ lLU JI^ (^ 

** ** «* 

4JL>. CjV^-jtjJl dJub (jl ^ g f 1 jJaJiJt^ t^t2.*tl jl ^ 

m ’ ** «• 

^jLi-ujyi 4 _^L«ji_iI c> “ <> i^\ lO - * “ Lr^l 

«* 

JitJlu-u ^Lxxijyi SLj^l 4jf « -< J -a - 
Paul Ramsey .«;>lj»-l^ij 5>5 5 lJL>J 1 4-^Ljaj^l 3Li>Jl 

< ,.i^i i ^ ) t LtJL^i^ S^^l^ilJLl 4jj) J.ig-iJ \ CjIj <^‘<11 ^1 jL^elLt-ui (jl ( Y * ^:^jJll^ 
^ ^ (M Jl£ 11 ^ <1 ii ^.IJ 4-)^^,^^ 4.4 jL^ Ct^' Jijj tjj i I ! i ^f« tJ>tJl 

4* M 44 414 

L^ CT^ Cr^l U? >^J ^ djLtOjL 

44 44 44 

^jLijuVl 4j>.j.i.U Cy^ cr^i S"*"*^*^ 4 (J.Sjl)1j 

Ijifll *v (^*1U1 «<i..T*nJl udJi ^.iJ-L».,rJ ^jL»- 4 (^I tjl iSj^ 

44 44 «• 

^1 1 iS^ i4JL4l^^_^^ ^1 —)-ujVI 4ji^_>- 7,^1 4 jlr. 

jJj^^-LaJl 4-_3 jLji_^ jl—4-il-u—tdoV ^Loj I 4i_L^.^ CjJ^ O^ ^1—toJ^l 







4j1 (^1 < 4jjLLjuj>iJi 4ji fl ^yjujuLJ I Jub ^LusL^ ‘^ i^ti 

(J^ 4—uoLii-J t^L_4-u_i'yi JjJLj>. JLj:kjj V 4j| tJj-2j (jl 

4-_c.j_4 p ^ ^1 LljL-B IjlSlitj lLUj _a ^ *<] CjIjLSLa^I 

j-ujuJl 4 ^jl a.'Tf;,a ^j) 

4 rtj i ^1 < 11 (^jULl »1 rtti i^^j^juuj l.^^ii a t 

iL-iLo-c. (jl (_y^jL-i-ul rt 4 (^1J (_y£,jLL»l o^ cr^ 

^ ^JUb ^..V| L ^ ^1 A o L c> i '*** * ^ ^/iti 

ij-SJI ^ Jjj L 4 -) ^JiILca^a (iblUj (J Ir. ( 4.JU3' J LjlJL I 

«% 

LjL£ Ijl^^ t J11 j^^pLjL>vJl I TTt i ul ^^'Lxju^I ji^^juOkJ L>^ 

4jl<3L>. i4_^jL_t^^l <L>.LcuJI (_yl^ ^!ii J tu i^^pLolJl ujLj (jl ^(^jI 

.^Ij^l Lfl»i..i4Mij (j^i cjIjjJoIJI ^JJi 
yja jjlc L^ Jojitjl Kassj Ramsey (jl jJl^ 

(^^-*^1 ill (j^t.u.j>o cjLtJU^ (jj 4 jlj t(_yj^^JiJl ^L*JI jjjj^lAil 

tijljjii jjU’ill 4_tU^ (jl Jj-ij c,^/j -w i(Tl Peterson 

(jjkl^^l (jl i ti 1 ^I u1)1jJl 3 (j< -< XI 1 (jj^ 1 1 }j 1 j ^1 1 <■ i Cu i4>^ >0 1 Ml A jH ^^^.uijL^>«i I 

^Lujj^l A^LidUjj 4 Jjl%-) ujS^xu ^JL-cu^^ 4J.^^ L?J)^ 

(Ytj TV (jljLjw^l) James M. Gustafson (jj «.i4LLu<j^ ct^I ^ nnitL Lol 

jj l'4*i 11 (_yi^ 5 jJL-SJ 1^ 4-j.^Lj-^LjijjLtl (j^ 4 mI,,4 I (juii^l (jl 4 _jL3 

Ja*! tj t(_yjL4.i.aj^Jl ^1 ^lfl«li (^j)! Mill (jjl^ 4^l^^ia!l 4 jIjJlHj 

«■ «« 

^ . 3 ^ I j^JpLLMJ^ ^Ir ^jULl OLlUuOCU Jl (jilAJ jU-jl (jl 

••1 

4 < (I tf < 1 4j 1 tf.io (jUuLStJb (jLiduJ^I 4 -CJl^ 1 (jLuujVI 4 t j tIr> 

t. < ^ j (_7^1 ^1 > J Ml '>• "ill (jj 4,}^ 1^ ((_^1 jJl ^IjuVl jpa VI L_/a 

t4 t >a t^mi 4 _%_u: 3 b UJ^ (i>-^^ lM ^1-^4 

cjIj-jJlILII (jl ijjj jjfcj <(_yjL^Vl jij^jJl Jlj^Vl (j^ Jl^ L^l <j^ Vi (_yi^ 

•* ^ «* «« 

I At. Jll i JijJL>Jl oJJt j^L^jj Vl (-.(.:u <“»jll (_g^^JtlI 4 _aJuj^1 

, UjjU^ (jr^ ^ CT^ cr^i 

M «* M 

(jj)i.ijiljT JLij^ (3^'^ De>nald MacKay ^UJl 


:il oLLSL^Vl 





4 ii4 f 
















6hi^uu)LAAli3l jlij i II |J. juOjLujuO^ 


aHI .ILj <ijl~ jjj ^1 -H t5^.^~ii <.<i^ 4 J.1.4r. 

4.<j..tiXi ^1 <.hjV! ^^ji^ioj 4 jig r ^1 y.\ fl.,i.t tj (Jl <>5^V 

ciJjj wL£j^ ^L«JI ^JSJ .SU^I J~--■■' ^ 3^»L> 

** ' «» «« •* 

OJ^ jfdLinjjJ4j-A:4Jj2j(T> ^jS\) 
jJjj I ^jLi* i^ljjJl l1^*~ oLbLftJl jijli-jul) 

J-«j-»jl (_yJj LaeJj Lo 147 d Mj i rt. tTn (^Lju J^ils 

L^JlIc.J <4Jj.^ uxs ^olSLlJlj ^J-iLaJI ciUj A.a mJI 

4_pUiaij—i-uJl diLiijjJll 4 j 1 L_9j--iuj (J-oia 

«* 

^L_3 (J-iLaJl cilJj Cy£- (_y^ < i i,,< 4^) ^_y:}JI ^^] <(Retinoblastoma gene) 

** w *■■ 

<i ! i ^jJL jJ-aVI ^ I <j i j03^ (Ih^ itLjJoVl 

lM ^LUll CjI * L>* 

CjcLj oVL>JI ^ j\i> Lr^J tt-La^ L^U*i) 4j\.i-u.j»»'i oIjI>iJI 

JL>^ CjIjj^I Lt^ (_pL^l jjlalJl ^jl Ju^ Llj^ * I 

'cr^J 4 j>^ jl^-Lai,I ^^JjLoljJll CjL^jI ^cJL-o ^JjLujjo <flj^lj 

USL^ ^jj ^t» t4^1ji^l cjLaL»J1_j a^^JLiLA 

^-/O-Tu^l (jl j^-uajL) ^1 ^ ttJ Iju^J j^JLajJl ^J-ua-oj a''i-t <i 11 

- j-xiVl IjLAj (Disease Free) ^\ j^Vl ^ JU. ^L-ujVl 

(L^ijLjkj L^ljx.1 cjIaaIL^I juJ^> n. i <^^.9 

4->JLjI « (3'^^ ^ * “‘ tiJLuk Q ^ j>^-^ 6^ 

«« 

^1 >• ^ ^lil <-a 1 rt 11 ^ J —un i ^ VI ^ JlA 

Lo Ljj ^ ^^oJLaJll LfJlJj (3^jub 1 ^ 4-juaLL 

IJLJ Jl 3 L>^ Cr^ t jj i Ajti uiUli ^L^fuj i^^^yL-t-ui a a 

.J-oIcaJLl Ijl^I L^\t 

i4jx-j.Tt,juru (^*^1 JkJjjtaJlj cJij^^jlIII 

: 4,^^!Ij 4!L!llijl ^L<uiXl 1 JU2bj (J^LcuJ ^oialu ^ I. t 

4_t oJLtil ^I jL_3t7LtxiL j iti t(7xL«.«j>ij 

.ijtu.i it <^LaJI jf ^j)..jbJI ijjJ jl jlL^I (jjJ J 4 ^ (Human Enhancement) 

4r 4^1 iJ^£uCuJ L^ aSL^jJI l-<.:^ (j-^ ^jjulili J Ic 

** ' «■ 



»• « 


jLjJL^L^ (3^*U all i^jji Jlju 

^jlL^ ^jl ciJUj t4-L>Jt-,Q JjJL>. ^LlauVI L^ (jl <—>1 <i i^ljJLl 

1 0 ^ (Lli^^ «^b.i-t<i 4_tJL2jtil cjLjLSwoVL^ ijl 4 «<!?» U |jbb ibJJL_}^>J ^LIjiJI 
i*l JlJeJLfaol ^Jbbfcj iL^Lo; 

4j^.jr< (11 ^1 JlZLcI LjIj (U^JL^I ljUb (3j,Sgr “(! 3j^j^^I(i,| 4.j.4l(i II CjIj 
bJJj ^1 ( Cj I^^x-ljlIlI) (.^Llj 3^ (uJlj (^jLb (^JlII 4_3eLLi^JL 

^jL^j cLxL^I Ml j cit-p^ t4.j (.^Sn ^JJb 3^''*“*;^ i JUu 

I CJ~^ LhjjjL^iil L >t a ijLib^ ^1 < ti /**( 1 11^1 ‘^^ 4_tl^ijL)l 

. 4 JL 1 II ^Li n n t til 






4 ^ 





5 



I Lj-iJfcJJ ^jl ^^ri..r^l 

I^JJA 43LjIjL^ C i< i ^ nj <, M J n ilu^l 

jJk o^\ c^J 

^ X *1 1 .aj t j llnj tu 4j^ i L^ JJ JLi- 

ci>^?Hdi c>^ J' i -^cAij-i' 

3iJI 4-Ju_« 4 (3^)^ ^Ij-ie-j LduL lUJj 

J^ *1^ ^jiaJjJLl Cj 1 Lj "V 1 ^L'O (^^Zu oLciSlilj 

i.fl jjLa _>> ^J-4.4i. 1 1 u 3 4_.3e uo qja _xLaJI 

i^jlj.^ ^Jl^U c- aLjA i ~ iCjljj^JLl 

c-kj loJll 03 ^ (J 1 '^ti •^ 3-^33 * ^ 6 ~ ^ 

IJjIjj3-^ <z^ ^1 c^3^h>^L^ hJ^j^ 

i—J^^-:sE _«3 4jfc. t'sr ojS^o' 
Sjjj^jJLl L-flj 3 ->Jl Jl>.1 i^JL>>^ 3 ) i^JljJL:v 

y 3 *(>^^ ^ 3 -^ ckf-hP) 3 -tHH^' 3 ^ (>Lu£>I 

CjljL-jUlt i L^l>J 1 (JjjJolj jL^l 3 i— 

•« 

J_^ 4_^1j)3J1 SjULI 1 ^ ,La lJi-U 3 

«% 

4 _ y; j..*} t ^l—^ IJ *C A 3 inlVI (JiL-d (S-^^ 


c-<^ .i ln,U 


ua^Lm^i it 



Jf ^ i-SCLU U i 




4—^^yLLaL L-4J_ xi^\ 

4 , j < _i „r^l\ d •p- ^ 

^ j_lLI 


Ju^ 


o> 


js: 




(J—^Li A .A iu_^1 Cjt_^j)l tU 

4^-^^'!—nj ^jj_Xua_Ib 







«• 


4.ju^L^^ (4jIjj^I^ 4JiijLc 4_L<.iijiJLj i t 4 I «II <!L> 

aIjLaj 4judl^Jl jlj^VI tfJLA ^1 Ju ^1 ^Lie-o 

^j.aIL>iJLI I X iQ 4 JuoJ^ i4^lji^l t * 11 j i S ~ 11 ^ 11 rt*i! I 

CjL_s&.. 4..L(3 i^jLA ^ ~tt t oLujL 2J1II 4i.iL A 

^cJujjlIJI Genome 4^ljjJl 5^^_1J>.jJl 4 Jl 4 t_flJtjj ^_^jJl c_»IjSUI 

^ «,Vl,tl 4_ti.4JU ^Lj dll t5jL:>. 1 * 1 ) 

Ijyji i^ySiStL-uj (JSJ r4-^ljjJl LuLajli^ L^J Cu-Tl^ 4JlLII jl) 


jj-4^ ^ 4 (j 5 -^ ^”1 '>- jl i i ^"ijL^ 4 jL^ f,jL^ JLua 4 tf 1“ V 4 

«% 

J^a_>JI jJ^»L_>. (^f SjVjJI 4 ji^ r. jJj-3 t-iJJju L)1 (3^.4 ■In,ft 

(Postnatal SjVjJI j_jlj I_^ ^ tjl 1 ^ (Prenatal Diagnosis) 

3jjl_SJIj jLlLo-j (jy^l «t *D * 5 jLo cjjJLI jlju ^^lj>. ^\ Diagnosis) 

tjJJj (J-S-se-jJ^ ^ A" jl <_jj_5e_I<j ^1 a . • (_fljjJaJl J. 4 —>«J (,, 7 ^ 


DNA sequencing jl «I * jw Jl 4 l inli,. ^.4 LaTt 4-1^j ^Li V “ mb 

CZjLc^LlU f^^^Ju^LJLLi 4.1 ^ . ^ , I u . \ 4.4jpo i_y^_3 SjULl ij^3 jtjjojJI 5<il 

oL-%_^-jud ;^JL->*| i C^LJu C—d^^)—,i^ ^Lj „*i,0 i^■L lIa 

4 'ati.^.irfn.H ^ Lu^ ^ ^ ^4 cV i^tl 4 ^^^-mjjJII 

I ■ V A iilj JL-^cJIjLL^^ » LO^ I oljL^ La i V cli ^ J 

J i^Jl_:^l IjLA jj|l < "“ij jjialiJl q£. <-^1 '‘K H 4^. I 

^^1 4JsLu 3VL ^_yj|ji^l 4 Jj-j8LJL1 JLj1^-^I (_7-L. 4.jU3L^ 

%% 

La j ^ 4 " i 1 ^ 4 .IL 4 i t ^^,4 ?tj I I^ 

Jj-ojj cjLsjisJLl oy>' jLI j lt^ 

J- 4 VI 4_5_iijxj . 1^ ^L- L**! < /■ \ c!1jL4^1* 4 4j1 1 

4 j! 4jIj^c^ 4JiljLc (J^ CjLajIxll (j^Ll ^jl 

^1 (^<-L>. 1 ^ 4 -^ (jJJj 4 ^^«Lc. c. al I It ^1-^ ^_y^l 4-irvVl 

4JuaL£Lll <, a* Bj—dJI cLLdJ (_7-l^ L_3^^._ft-ILi_Lju CjLcjIaXI dJLA Cr^ ^iL(I 

V L7^^Jl 9 t >1 ^ (LLI i^Ltll ^J^i,.t.t.u ^ - ij)^^ '"“ Jl 

Ijl* (jl C-tj|j ji cL!jl.4-il:k ^ 



I 



t J ^ J ' “ ^ L>^ < <1XI L^ C^-lTi^ 4_«ij1 ^.llriJ 

Ob ■ ^1^ 1 i iJLjjLjL£. 1 i.i ^ ^ (^1 

»* •* 

I im\ A ^<ltpcJ 4 cZjLjuuil 4.^1 j>JL j1 JlaIuu^VI 

LiUj tr^ ^AJL« <^j^-uajLlj 1 l rt.JLUO <0 ciJLl J V f ^ 1 ^ ^ * dc3 1 

^LojlII c m(^ jJl ^ ii^tU (^jJll lj^ ^(HuntiTigton syndrome) Ipj 

Udl ^ i.a 11 IjU^ JLaJ ^\ VI 11 ^ 1^. ^ V 

«% 

\jJh 4 jlr. Ir^J V l^Lu^JLI (J^ LiiJIi c3*^ 

M M 

.j^T ^o-a- Lu (^1 5L^ < rtlaicj V 5J,i a i n 5Lt>. ^jLtjujVl ^jauji^ 

j 1!^I oLfc^l ^J^ (j^Luo-Vb 

^ •* ' 

U3^i i(hallucination) ^Ljl^Ij a-u^^i^ll SUaLL^VUexcitation) 

jj Jjfcj Cj!j) ) iM j, fag-T- jj-u.4-^ Cr^l C^AP 

. ^1_^L-c jL_3c_ljVLj jiVjjk CT^) 

^^1 i(Autosonial Dominant) SjljL^ 4 ^£>iaj ^>JLi Ijla J3 Uuj 

JUujj ♦ 1 ^ M <^JJ M-^b^ Jlj>.I ^jA*ixJ 

JL^ ajf (4_t£Lt^LoJLll Cjlj_dla]l ^L<.*i iVI t-^L-craj 3^ rtlaJi 

(^1 ^ 1^ . (jl (J^-i ^ A, J j call S^-Alail ^ ^Jj^.>iJ 

Aj. AU\t jl ^^paj..4U ^bflU ^jJljJl JL>. I 44JL>J1 dJLA 4 ^^jJljJl 

«« 

<-_jLuaIL<-o tfjju JLt_a.Vl ^jSLI 4jjfc <ij 4__)Luaj tj\ oi^ u^i (Carrier) 

IjL^J ^!vUJl (^f JLa^^j V 4j!^ jlILj j^jLaJlj .(Affected) Li*^ 

4jl 4 4 . 11 t%tl ^1 nj ^1 3jLjLb Lo ! LL^ 4 «iirt\ (^jJ! jJlj-ijJl^ 4^_)ia^^j 

Ijl^ 1-1,1 V .4b,*<ti ^l£Lai (jL^ (-iii jJj Iju^ c^Lx^—ia 

L.4 ^ ^ ^ * b^jLA^ ^ i^aL^d I ^<4^^ I 4-j^ 'VI ^II .1J 4.1 i.m I 1 

IJL^ i^Lua-^ 4j| liaL.41 4.^1 i^aJLl 'jfc-t^,!I ^ii 3,ill j.^IjJI 

* *« «* 

LlUi j-:pD Laj oJJb J-^ 4jLa3fc. ^7ij-«j Lu) 4 3 j^j S^j^jujVl (J"^ 

i^L^uSL-j-ioi 4_jl LjjLjvl ^1 ftj ^1 3jbLiJI Laj S4-td^l 4 .^IjLjl)I 431 jL>. 

^-^<>-3-j^l L-d^j—« 4 J.1 r ^jSLi_tJU (^jJI La _a ij 

^Jjtj S4-J <.lJij 4_iJL^I 43Lt^ ^_a3L^( 4Lal aj t n lul^j mi!1 lLUj 

ddvl at 4 jljI tiljJLl Cl4_>L^ I jl I—a—j-^a S4jua r-labU 


^1 ^^yjua^ lin V’J *-'■* <^1,1 i Lilli ^jja L^_:Kijj ^3^1^3_4-u 




IjDJ* jaaaJI 


4JL4-£. 4j| t ^ ^ c1(j1j <.u.tl Ijl^ ^ 

C-^^jGj ^1-^1 Lt^ (3^^^Lt-u (J 43 CjLijaLjJl f^jLj>-.y \ CjJ^ I jjj 

^<qJjtJl 4 _)LjQJ Jj) » j i,u IxJj IJL^ ;jt ^cLlj CajI^ ijL^ 

4jtjaL:^l ciJ^ Lt^ ‘-^ ^1 1 <^j| ^qJju ti.!LLSU iLuL^oLw I 

tlllji^sL:^ 4 jI <judLxj tfiGLoljlJl ^-ASCJ ;jl Cy-^ Cy^ 

* ** 

t jLoj ^4_il^ ^ A tl ^Wse-iiaJl t i^jja 3j.*< j! V| 

te 

4 2 ..t.^i dl 4 j 1 tT/.a-'xJ 1 jLjLi) Ci ^ 

** 

i U "t'l A ^JUL_d_-L_ui ^1 CjLi h ‘ W^j 5j-i^ij 


(.iJJ j ^d^lTcLfau t Jj i^4j1 j ^_^aajjJLI 4 ]^ <JJL1j L 4 ^L^jji 

, ,<o I^iIl.'^^ ^ I <1 ^ <*T<| ^ t-\ 1 L7~^^ ^■-^'a...iJI c .< ■'>• .< u ^>a ^ < till 

5 1^ 1 i 4a_uLi-4_u CjL«-4aa>m (jVl ^ 

1 j| ^^.^Isc-JL^ (jr^ f^jjA i^jdjPi'Jr ciiVl ».fL..LuJ ;jj 

(^jJI ^^J^.J>J,I ^Ij << 1 1Ij (jryaLUJI CjL^^.^ 

jl^^_tdoVl Qja Juu CjLajiiJLl ^jub 33W^ (jp^ (3^^ c-o-Lus : 4 t uii\ 

(Jjbj SL^.i_>.Lu3 ^ d *^ \! La^ <*il M ( II ^ *J ^ ^ La^ J ^ .“.tl 

jl 4lL;^jij (^liaj ^j| ^J|^Ii 3^^ a ^M^VI VLp (3^ J ‘ *' 

^1 C< ,n lii -dJl (J^ailaJllI jl 11 4 (. .>.,LLa7> ^1 

Xj-ju LiUjJj H(JJLIj Jl^ c^i 1^ , A L-4abJL^I 

I^Jja jj. 4;> (jl ( « J J In n 3^^ ^^ JlJ — 

a1 ^ Lit «<ij 3^ ^ ‘^‘ * ^. *J ‘^4_!1^ '>’< 

La ^jb L>^ ^ J aLi^Ij 

' •* M 

^1_^^^LjlaI <-^L>.Lia3 jjb ^^x^jltJLI 3 ^ i 5 >» Lljlijji^^ l.■^^■L*i■4■^ Ll^ i jj 

CjIJLJ JL^J H-d_jLJlJl Cy^3 3^ 4 1^ mt 4 J i>> 3tl ^JL^ ol-^ lliSLibj 

<JlJ^La]| djL^ar^i 3 -^ 4 CjI.j >.^Ljug> Ju J-J&Tu CjLt-ATtAU 

«V'ltl 4.1rLica (^jJI ^AltJ^U (C_uajl^l 

i^yuj-i At >1.1 c-«JfcJ 4 _aI i LLa 4—(II 3 ^ ^_yAlaJJll ^Ij—a—fl'^l 

(J^LoiJ ^LJsjVI ^JlA 4_t^ljjLJ IjjJi^ 3' 4_j_AM-t^yij 4^^^_>J1 Cr^ 

CjLia^jJljl ^a^jj i^_^jLl,l ^uA-a-:^l 1 g < a l3IjJoVI 4^1^ ^ji k a 



jlj li I <iV 

> (3'i*-*ij *il^n Jljl-lII j-A ^JL:^! ljuk L>.L>J^ 

^ •* 

'^1 t-..«^J fiU) VI 1 1,2 I f <1 <a 41*1 <<iVI dJLA (jr^3 

< »j Ml ill 4--tl»AJ ^Ij aJI 4 _^LlII JLjIj^I Li^ l-ajju 

4 jiaJL^I ^J^ljJLI ^_p5jJLU iy^\ <<^11 iXiLul ^ ^ (jl t *1 <v^tl _1^1 

4 < I« C 4 t 1—tia_il Luk^ ij^4—:>iJl S^ ,7^ u^ Sj-^1 

(3^tj jJjk : ^JL;>JLI I JlA ^_yjQ 4.iMa\ ^j-Laj (^jJl J_LiJlj * 1 ^ , 4 jIrji.nj 

«* *4 ^ 

JLoJjJI lLUj SjLt^Vl^ 4^L!111 4_bj-xJLl t-jLi-sall Ij) ^j1 JjfcSU 

^^Vl (j'UtJjVl dii■11*11 ^^1^ it A 4 q-liCII Us (J^ 1 LajJ-ljj 03^J ‘ » 
1 1 V ^ 1 . < <-uLilI ^I^JlII yV ^ j < I If^J I ;jL^ Ijl <— V Lul i ^ V^ ^ 0 ^■» C. 
liJLf jJ tillfljja La t^jLflJl ^1 Sjjj-aJl ^1 

4ijl4 CjIjJu-u JlLq 4*<(^>1x11 1 Lt (jVI &ljjJ! J^^l J^ c^-lail (j1 C< <a.l^ 

^JjaLUIj (3^-aJiJl 1-.<.3ft xl I (^\ LoLt^a-Ti^.a L^l S<-,.( 1 1 nJI IjLA J!il 

4 !^ <itVI ^j_c. ^\ _ijj_«VI dJLA <“! Sjr^J _ tlJI^ _flJI 

^jJl frl A.lt t jjJlJt Iju&j i4 j t,,^lji^ t4 i ^ 4 

^q^joL^ Jlaj <Lrt4 ^cj.5t_«-iaJI 1 nfljllj ^LtoVL ^jjjLSJlj 

i4lxuduVl ^JLik ^j_c. 4 .j:wj11j jLr^i ^Jujc-lII-j i, t..i ,4 "w 

tlr> n jjLitij i4_i^^L(^V1^ 4_ij^^.jlII LuLL^LLje-^s g^lLr.l 

(J-uauHl ^^Ij) (Sj' ^LojJIu-uVI ijjj& LaLL>.^)-15 I ^ ‘ < 4.L mi VI 

t, <llrai7ir> 4^JL£. ^ Mt “11 «:I^^.j:kI (j\j ^jljll 4. ji a,r. (j^-^ Ijk^li^^ 1 LaJI 

4-^^L^I (^LlLLI La L 4 J Mill (JSD V«.u ^^ \ rtJ.4 c. LnL^ljj| 

. 4-il4Jti I (HJj Jl^ 1 LUJI 4 ^^^IlL I 1^ 






19 ^* 


jil^L) j-JxSj ^J-jLa JJL^ <Li-a.l111 4 «>-LcuJI ^_y^ tjVI jJsl^jj 4^)! SjUlVI jJl^ 

l^xL (Jj-uojkJI (.^I 4aj-tfijie_iJuJ 1 oLoj-stAJl fjji l-oJI 

i^_yjljjJI SjL^elLtttil ^Ij-i) JlJJ l>.I j jlLT 4-^lj-ja t4^_bVl 

1 JlA j *C> LaUflj 4jLjaLv 4 _iJL (—OJ^^VI (jyl^ 


«• 


cjL-ojjtiJl jjL£. Jbjjj,www.geneclimcs.org jf www.genetests.org j-a ^ 

4 j ^ I (Jjjua^lj SjuJL:>Jl CjUaLjuTtf^l 

tl Cj^^Vste-A ^JUJL^I CjI j.xn’iH aIjl%ILl.u1 CjLj4^^£L>JI 


cilJj cLl^llLd) 4JiJJL>JI CjLuddliJl ^j.ii£Lujj «^.<.t-:^i 

jl ^LftltJI (1)-^ L>^J? ^1 j SJl CjL^^^_*!uJI ;jLj 

cM jIjII ^j^LlJl 

jIjJILj 4_^ (__y^ ><]! L.AlI t LjLjX_A f.\ jU^i CjI jLi-C, 

m 

4.1\aLJ1 jljLij/'^l UJJ^^ 4-^1 dlij IjJLj (j^a Jl^LItJI Juuj ♦ L4I 

^JUUS ^44.5J.i2 '>• Ij 4 4.^Lc. LAj- 4-%J ;jl Juu ^^^LjSeJuJl 

^L*J1 (Jjj jljJll t-dJj 

iSj^Llja ijM (JT^ I diLjx^ JLi] 

A C. jjLaeJiJ V <-xll V 

1 ' 1^ .^Vl CjVLj>. I A,.A LiUj 

^p3 <jJLI jJj jl>.| (^jJ 4_plj^l ol^rtUli t tJI 

<-^l 4JL>J1 ^jla lj,^^ <~r< i1 4 jl<ir 

4-a1.,» c. cdJj (_yJ3 4_^ljjJl mJI 

4 rt!n <11 “■ A\Ut<Hj OL-iisiJ^—^I .^JLC. ^j-cLlIn 

LAjjJLj 4—sc—dUll 4 liaj^—3l ^ ^jh ^^JlHI 4 

(jLxJ ^ ^ 1 4.^1j ^ I *1 fl}jj ^• “it ^ i.drtM I II 

^ .^.-.tl 4-jJLa-*J (|J^L^ CT^-^ 03^^ 4_ii^ 3^^-tiLc. 4 

i4—ti^ tr« i.u (jA Uij_4j Cy!^^ u>^ LT)^ ^ 6^ 

i ciJLIj jl1£. .lLx 3^ >L| 4i3i>^^i 0jjb fjy!^ JA5 ^ 

' •• 

<,T«> <—Ui^ ‘ ^ O < <.«li L)^A_^JI 4 ^JLv ^ i^ \ ,<-LuJ ^1 <..^^JU4 

^ ^4.c,^^4jLli^ 4.^.^31^1111 4 _lL»J 1 J i jf <^li cdjG^ ^ t i 

Lai i^_jjtajj£aJI j-alli (j^I' kH 4j^i^^-4l-j-ul tJSLii ^^Li Vj jGjj 

L^l (l<-u'>. ^_^J-LJ^I ^j^a^oGc-ullJ I A J ‘WJLi.iG <—< (I.?! 4,l<^Lr> < «ill 4—tl>Jl 

aI Jlsc1u_uLj i.iUG tjr^ 'i ^,.1J 4-^ljjJt 3 ^^.j^JlU 4JjalSL!l 4sr <.«i.lH 

* «• ti^ 

4_aJU^ 6? 4 jLgttil (DNA sequencing) «t 4Lu l<u 4 j II?" 

^ IhiVi^ "t <.ui 4JoL-l^^^ ^c-MuJi cijI^LjJLo 4.^1^^^! jl!I i ti»i 




^OjLaoJI^ ^,>^1 6 Ui 5 j..* 11 ^j/XiJtuiuJI 


^jL».j Polymerase Chain Reaction (PCR) j! 5j-JLJl J^-L 

^ J < “ iSS 4.-LJ-tulJ feilljJjJLn 

4_Sj^ laJI tfi.> ^ ^ ^1 ^^jj^-lJ ^LjL^ ^jl »L^JL' 

cIj!^ r. r 1 < < 4^^ 4,1 L*i i hXI 4 jl.^l t^ 111 JLsbJLxduljj 

j. 4*< t.iiJ 4 ^ 4 aVI ^Lc JUU ijL^J i4-pljjJI 

6^ t>a S^LLo L?-^ CJ^ (3^ 


^LcJLlII ^ j JJLx. 4.j>«.^~ aU ^_^lj|jJl <.iijfcr<Jl CjI r. AkjLsciILuu 

*» ** ^ ' 

1 ^^^iSLiJll A UiJl ^Jub ^1 i I (^/Lxju-sdiJ 

«• ^ 

^L>til ^_y}A 4.a^L^J i4^ljjJl ^ *7~^^ a ^ 3 j^ju3 Jl^I JL£.Li^uJLm« 

4_^ljjJI 3^1X1 ^1 cjLu.,<*>T ff jII (jf jl^^liJI \ 4 

^j-^ju a CuJife-jOJbl JL5 (or\. < ^ , 1 1 4jy_3 ^jj_^ Cr^) UJ < T^^ 

«% ^ 

i*->^ 

V Mill! uiJLub Up^ J • J * 1^ h 3 jVjJ1 CjVL>> ^_yJ& LjcI 

te M 

SjVjji jL_ftj ^ "tt jt Prenatal Diagnosis j! 3 jV^ 1 ~tl 

i..j jIaVl Ij>L>JI jiii.? 4_ijP^I j 4" »"j iPostnatal Diagnosis 

^^■AAiV) ^ Ij!>L>J 1 jLi^l 6^^-^ L>^ cr^ (>® (Amniocytes) 

i‘L^ ^^ 4^ljiJ^ 3"^''^"I'l ^ ^^_j.4ijaLJ^i 

J)-? Amniocentesis 4_3j^^JaJ! ^jla 

I JUU L^l V| 4_ijp«aJl oJJt J-j_Sajj 4jjjuu 3 Cr^J l Ul i 

^Ib.V '^"<.,uiV 4ufc^LJ 4-I^^I 4_ucuJ^ *<1 ^ ' 4^^1_<^ Lt^ Lj 1-^I Ir^ti 

A ..^1 1 U 4_9e— iJIlil dJub cJiilL-sfcj J-iij /. * , 0 4_2£p^.W1 ^JlA 

Ui < H IjUu (jt V 4ji 4_ijpaJl d jjb 

C« (_^3 3j.-^LLa (_PLJ JL^ <V<H 4u;e^ itj I JlAj ^ <^M.f (jdUjaLs^ji 


(jVI T>r_Jt (jL^ llUjJj 4_iL4uu ^1 < (j IIrvU 

4ju1^I CjIjL^VI ^jja cillj <)j (_y^ Ly^Jt^ ^Vitl aJjL: 

^^L.uiVl 1^ 1^11 lP~^ •> Mf'tH ljub ^jSwQuJl ^«Iij (2r^ 

juwLq L)' Cp *^13 L 

fcu^^lli ^_^ ^1 1 i^ti ^ rt i~tI, ^Llll 3jV^i ^3 ( M 3jL::wLa 3j^Ii^jL 



•• 


i i J1 4^1 ^>kj t>» 

^Llil 4 jj-lj>JI ^ L^j ^Ij i^b^' i_p3lj^V! 

^jL^ ^ ^ ‘^ J V ~t CjI m »tl u^*} tCu-jf^SJI 4_«_/<aL^ t <l^!l 4._i]SU 

• CujSJl ^ Mt rli CjLjLSLaI ^^1 jj aJl^ <J^ 

•* I 

^1^1 41jLa» ^ 1 <‘ii'*i!i lIjI il iq C ^Li^ <J 

(jT^b 3 >jJl2JI lIjI j ^jjp <^~<n 3^^^II 

(jr^! ^*4-^ ‘JJ-^' cb^J 


U < It >lj ad .(j . J)) J1 4 j- 2^T jl. ^ « I .^ . J1 ^1_ m.u iAj)i 


lj^»L>J (Karyotype) ^_^1 jJL!1 ■ ^ ^ ^Jj) <^>JI 4_jj1jjJ1 *1 j 

(Chromosomes) cIjLjjuu-<cJJ 4^^ ^a Z^JJUO Jl>-1 ^cHj 4 _ji 3 ^ (^ 7 ^JL:>J ^1 

(Mitosis) ^1 3 Wl (>o (Metaphase) ^Llll j>la-JI 

4j3_^jJ.1 o j mi 4 c.^u..(3-^ ^ 6 J jI h 

^JL) cr^ ^ it^jJ»wVl 4 _iKAJ 1 L^LLi-oj (Centromers) 

*« 

<j7^ u^i L>^!) ■L»-L>^ Jl ^ l-i->“b ^jl 33 f.fi^ll t-<ij• ■ *^11 

(^jji ^ ^1 i^i_, j 

^ ^ ««>j La (_yi£. J -4 M . » J ^1>L ^JJ-il « I . o * ^<=’ 

ij-iLaJI 1 jJ'^a 3 Li m ^jjJLl « I .(j * ^L.m,I,<,» 

41 Mil < lit! L^_ILjjL_3_flj 4_3 Li < 11 (jJQj L .^/a Qj)^CT u >.VI 5«ilj__3j 

CUauus^ JlS ui (_^^1 ol^^-aLaJl ^1 .^j^l lLLLlI 43^j^jJLI 

4 J Clt-i.j>» 4_J| CjLajJ_*_o-L c/1 ) ) 

(www.ncbi.nlm.nih.gov/omim) < -J,!_»J 1 cul_ 433 !^! 5 < , r.. ^ 1 ^ ^l_^ 


4_^ijjJ! (^^Ij-jcVl i^j^ajL-u aLi^ij.], 1 cjlj—iLail jjl^ ^ 


» > 1 ° ‘ V (_ 

Jin 3j. 3lr^ ^ 


LT^Jdi 





^Ij^f 


4j?ta:ab o^ cr^ *0i^ 


A «• 


II jfiiat 



u 






LL 


i 11,^ 1^1! (2)^^ ^ 5^ j\^ < I u V Jij) t \ ciiJj^ 4—^ ^ ^ 

^LUj jj>i n) L^ ^L^jJu ^ ^'Lli-jQ 




^LoH^uJIg 6j^*Lj9 ijAxkuO. 


Sl ^ 4.U.I.I 4 -i 31 td3 cjI^jc^L! ^jLjl>>I 

(jru-:jdJ i-«..4„c,n 1 jl alpha feto-protein (AFP) 

4_a£^-LaJI ^cIaJI l-jlsk-^ i ^ l-ia>! 1 ^ ^jSLcuJ 4 Jl!Ij CjLbj-iiuJ 

cj'!^L>- t ^ <^X“;... (±.4,^ (4 ^Lc. cj! j i-^L> ^jLst.!^ I,<JLl 

^jLjj ^jLj->»Vt (j-iSJU 1 ^*<^1 1.>JI oj^ ni’iJI 

%* «* •• •• 

ijoJiitlu-uJll ^<r^j V MU 11 4_2jj-^ Juut^ i4_a^J J-i^ 

SjLcj c>^J t4jl ir> ft 0 ' ^1 LajLiLs 4_jUJl^ ti 

cVj-A ^j-a 5ji Slj^—a) ^| i n a ..i^ll fiVjjb 

(j-iaju (j^ t JL^LjJIj ajLt-sa-a 1 

(jl (/. ^ * ' ) I_aLaJ JL_^l_jJI Lj-ui_usiil ^ a tiUjLJ^ tlLjlij ljL_j_j>.| 

4*1 Jf 

^L>tJl ^jub ^ ><<-^<3“ 1 j /1 ‘^2j ^ 0j>^J' <lIl 1L>- t,rM^A- ni miII 

Ljo Ijbf-ljj 03^ * ciJLlifc *4-^ 


p r 1 I * 


•• » 

i11 m 


i-ti-1 


c^Lfcj ^ L^jj)U-v jbjj (Dynamic Mutation) 4_iSl^LujJl ol^plLaJL ^ 
c, /j..,<,^.j Huntington ^t ’u.,~<,.> j-a ^jla tjJL-j_^^l 

O^J^J Cy^ CjLx1^j^\ ^ JAfi C?J 


^Li^VLj ‘ Fragile X ^_yia» 11 <—alidiJl 

CjM-<A »,.li jj_a—tls 4^rt t IL^ ^_yJj „tJI t rtlV ~li ^1 

cjM lAr. <jV iCjjJLL i 1 AiA" tAi L^-^i:^ Myotonic dystrophy 

** «* «« 

4_j-j-LduJLI aF> II . 4 j 1 La.!I aJLuauJtJI 1 j 4 La-> ^ 1 

i f. C.A .tlo eJuV) 

^jjj U« .^j>il ^ CTG }] COG 3 ! GAG ^i 4j>li 

•• •* *• 

j I UH LajJJ < rti*! V a^ jjULa ^jSLtutJ ^1 j) J-<i-*-Il i^yC. L^ ti 4^ 

jj^T ^\ ^_^pa.J^_a (j_* cJillLJtJ olxJt 4_^ L^*^! CjI^I JJ.il (j^J 

•% 

(^1 CjIjJ,! JJ-il (J^ J_yj| J-aj 

Jj Jl^j ^jlajJLlj (j'ol ,i^ U ,>:*^ V <‘iiVl JulC. ^ J_A 4»^ j 

^Jj^ 1 ^ JJ—C. (ji—^ I jl I—al iij—ja Y*\ CAG V*\ 

•4 ** 

1 < <1 I ^I 3 I ^I ^^ lS3 ^^ 

_ 2^\ j-Ls I j5k Aij ioj 4 nC j^jj^ CjI— xLj—Ajjb/I 03^ ^—AjJic (^^iJLLi-JLjj-a 

«« ^ 

^1 J J-C. -La "i«J i La 4*uJ O-OjLSb-tM 




T1 I IjLA 4 ^-j "iiJi CjjL^j (4_^^4^i 

«« 

^jfSr <<^!i (J rfljj.* tiU (-dJjL^ij 4,9e-^tJa 1 IMJ i-.tj I Ira! I jJJtlLuca^ 

. L^JLC. jI (j\Ju.^ytL ^LudVI i4^Jij tjL^ 

L-dji^S/l oljlj-Slj ^jC. 4-><jIJl!I 4-^lj,jJl ^LUJl t;^,l 1 j 


Cr^ 

•* 

j l^>SLJ 1 Lii 

■ 

** 

* 

•- 

•m % 

4,i.i ii.\ 

% 
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1 

j 
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L^Lj (J3^ L<q JjiT. (JifC <!ttj ^^,se,A!I 4,.'y-Li,j JLdJUJj 

%4 

j j, i Mijj ♦ 4 ,dh,gei A CjIjjj^ J I l.i^. <,,» a. ^ 1 3^rtlr» ^ 

m M 

^1 JL^ 1 1 4^t < j^». ) ^,l5)UJj ^"n iJLiljj^l ^1 4iijjLj>JI oLruVI 

4jLU1 ^^\ llIjju ^ Llj| 4i*SL*^.l.i 

Lub O-^J *4j tJltVL>JI 4.i^L^j < L^Ji^ cIjIjjjJII L^ 

«% 

^jL^ ^1 4 jiij ^11 3jj iuo, 11 4 LuJ V djL6 

*^UiLd jl j^\ ^ 

Lqjfc ^ 4. .•:.! 4^lj^l SjULl ^LaJuV 4j^lL) JL^I^l 

t^L^Jl (L^ 3:i.\,<o V) Sj,j 4_%_4-uj JL»J LLo J^lj ij$ O IV! 

^Lo^Lj LIj^I^I 4.jl^I^^ u> < Lljpd i 4_<ij.^j>iJ I ^JLib Lt^3 

I JlCaj i4^1 CjLjjj-^ cJijusuj 4-^1 CjIjjj_a c.ii.<.o.,\ LLo ^1—cjuJ^I lLLLLoj 
4_i^ V ijl (^! t(Unique Copy) 4Jtxixill ^jL^L jCuj Llj! ^jJi cr^j 

i ^ <j > 4 j i i^tT) 3ju ~v-^1 ^ <li ^JLib 3 ^ ^1 Ijiib LjJl^^ 

I JLib . ^ * i ,<,,1 ^ J ^ Ct^I t aM ~ 4^V1^ d <1 A" 

oLLl^^I uiJ [ A^ ij£. 4jt 1 t > ^ * * (J\J 4jLi2uJi 

M •m 

4.2£p>^JI^ ^JLo ^ (Jj) CjLqjIjlII ^ <tj i. ,L^*4 Lo ^j^4. 

^^jjl^LIl L.<J ll^ti ‘ ** 4 jLl^ L^ 

I JUb jJL-t-i-uij 4-iLl^ CjLst a 0^=^ 1>'-a.. i i(_^iaj;J,l LdJj (>a 

♦ _c. i^\ Vj ^ (^1 ^ (jr^J^^ 41ajJJ eiujxSlJI 

^ *« 

itt 4_tJLij^l 4 ^^UoLj kJI Cj'\ 

4»^^Ijlj 3j)^"J (3:?'^^ ^j-oLit-iloS/j 3^ 4^< <J1 jL a^It-lI (jr^ 

^ 3^Li>. L-uajIaJI ^ LyiJ^ 

c-kx^aJJlj ^hi\ ^jji «^jijij-_>o CjIjj^_>o (. a ji<n ') Liuj 

(3>a ^ " A “ <.. I ju^j iCjVl 

JiiJl c-u^Lud ijl L_aj., x. ^..jLM t-uo-ilaJl ^jt (jyJuu I j-<bj "n tjJ jt ^ .4 ..j.. .j- Cj 

l_i.^a_}| I /j lUttl 4J9^^jlj4 i (M\ jl ^ tPb^i 

' «* 

.(_^iajjJLl CjI^:>.|j 5^3** I 



•9 


^ ^jLlujMJ 5jUL 1 ^I LL^ ^jLiVI jJl^j 

jJSLUjj V (Genes) cjLu r^ll ^1 cjIjj^I ^JSLoij 4 _jj1jjJ1 SjULI M ^ 

u^ - • (^>4-^* u-^ ^ .nLilJLl dJLAj i4_4jljjJl ojULl —4 /Y , 0 

i L^-uuu CjLLi^^I ^xtTi < (I c^'^j >. ^LlAJI 4 jl 4jrtjIg>jJI 4 rtil^ <ILj 

(^0 4 >l->l^ ^ Mt >11 t rt.l**<Te:j V c1)L1j.^^I 4 fltr^ < a ;jl ^Lc-LaJI c a utli^ 1 . )l2»^ 

•• ^ 

4j 1 <^tJI 4 rtU < 4 (II dJL& 4-^ 


j-i.jLrJI I Ju^ 4.j%_^ L)_^^ JL2^ 4_l^Llju^>JI 4 at^.m 

*« «• •* 

' ** U i ^ I I ^ I I ^ M ^ ^ ^.1 <ij ^ jlJ I 

ft* ftft *• 

.4j;^ 1 4^ lii 1%^ 1 jl>>Ij 

iTiU ^jj_ 4 V ^jJu ^1 4 _jj1jjJI SjUlI 

j| (4.j.daj ^ ^-^LxLII a.itri <i ^ t> / a 4:^L.*i a '/ , T 

^j.>a <—olliteJ (.7^^ ^ /t 1 iclsLj-cIaiLj t ^ ^J^ 

*• ■• «• 

V 4ic_4^ 03^ 0^ (J«CLS& <i^ll.! ^4 «.>iJ L^l (_yj| Ut 

^J^LToJI^ 4 V.4 (_7^( c_dj[^^.^l (j\ (L^ 

(jl (jj-^ Cy^3 i4j! ^ }tj tiJJj (j^ i4jljjjj4 V t’in Gju>.| liiLs I jiSL^j 

ft* 

c-fli. Mt ~^! (jLJs i 4j^.j>.j^ 4 jjL^| ^jC. 4-,4ui1 i ii-rfc» oL>aj)lt a J rt j tt <;^jJLj 

i ^ Ml rt \ jlU'V^G 4j4ljiLc. (jlaj^juu (j| iS^h J * “ jj-saie-^ CjIjjj_4 

*• ^ 

t_ <^t-il^!i ^j_4 4 *i :>■ t^> ^jC. CjLj4j).L5lJH lLUj i-uj (Jt—>> L ^ j 

«» 

Oj-^ oljjjja 1 i^jt (jr^^ *GIjj)J-4 ^j/^j-x.mi" ^jl i_3^ju ^jl (_yl^ 

4_ju 3L^^ 4^4~<tJi dJu^ p^ Jl:^^ V 4jLd i-dJ^j ^_yA 

L^nI (jc^ (J;^Jl 11I (3^1 cJjL^^U lj| 1 4 j ^ 

cijjjjj i43Ll^ V Ml 

(j->s jl SLDLjjj^ j|j»>- 1 jjJtj (J-A t^LlII J! j^ua H 4»jUj_jL3Jl BjLJL-uaVi 

h,\ 4 '^lA ^ li^,f*Iitl 4j4^^m Jioj J^JUJ Lll^j ScjIjjjJLL c_ 3j-juaJlJI 3^ (^ JlII 

^1 M<^ U (JjUu/l LaJu£, 534 ^^ (jr^ ijUjUkLli Lr^ 

J ^ ir^ JL^J i ) W^ ^Lc. LUjMj) 4_J_^jVl C^LjlI’^1 5jJJ CjLjj>^LLI 31 ^_yil 

^If" jlaLJ^H cIiI^L^lUL I jl) < 1 4 ^ ^<*(1^ Mill 

4-^l<i,^j (j'lIuiu-aujJl 1 ^1 i-t^ XI 1 i jl dsLiluLglg 

ft* ** 



g,Lju^--v ^ jL^j Parkinson ^j-cxuSjL 

IJLA CjL»^j1J1 i \^ jlrii^v ^ JL^.%-4 LftjuLc 


JL.4.j3t-jO ^Lual (jLfl 1 JlSLAj ^JUu ^jV^I JilLu ^ ^^1 

ijtJ Lj^ , 4_ji^^^i,i.j I (2^-^ ^ ^ Lj ^ 1 * ^ 1 4 iiii A 

M aa »* «a 

(>« LiUj . "t ^-t-n I_43J ^ a . ^'\ ^«^-ljL-laoi ^ISLaI lLUJj^ 

^)>-i^LruJLi ^laj> A (j7^ i±L) j ^3'il**^ Ml a cjLSjj-t,^^ 

AM Uij \ ^ iilr>‘"<,j ^LftJI 3 Lj.j>JI a a j Ut 4_3kpj jJfsL^Jli ^jjA 
^j-<.al^jlj AojLual 4 <<^4j “^^JJ ^LjJI ^.g.J^jJ 1 ^Lski 

, <JJLJU i^jA 4jJjLc, LiUi ^^LjJ 


-V Mt*'<J! La3>-3j (ji^l jJ^L-^jill <Jj-^ SjjulJII! 4-il.uaj’^l 

^yC. :> ~! 1 4 J t L ^ j x ^ ^ JLj1^_3J1 VI 

<-u ^jI_4-u-jVI JjL-flJ (jr^^ LT^ 3jiI j ~«5L4 ij 1 ^ ■r>atl 


■>“ Jl 


I3l 1 ^ i.'^JLt—4 

J 

J^j-uj i_a 




I * - 



*•> Ma 

U-d L^cUaj^ t ^1 i <ill ^ *f t ^ 

1 ^_PfaLoJI ^1 ^ Ir VUL^ i t^p-l £1 M> ^ jLtJ ^ 

^L^jJj ciJJi^ 4J olJuLj-LaoVI j Il^Lj l)5^ 

jjfcj 4_^jJL_}^t J a J- j 4 4l^ y^j-^ J^-^J LLjjLi-sdI o^ 

^ ^^ J^i Phenylketonuria (PKU) yQ _uuj 

*3^_tIuL_j_A SjVjJI Jljlj iJjIjI Ia3j m 3" > ..Vi oL_iJLi_c (jy-^ 'r^^J_trxiai 

(jr^! 4 ./o 4 3j^>iaj J-3-I1 j ^Ijj (Inbom Errors of Metabolism) 

«a a% 

JjU O^LuaJll ^JLdlaVI ^<J1 jEV1j ^JLaLaVl JlI^, ^13 «!! cJilitllJI 

f.\ya till j ^ * Cy^ Intelligence Quotient (IQ) ^ 






^i<^4.>*il 4.1 LoJ ^L^jV 4j3t_ilu ^LajJl L^'LS- t_<J^^-5cj 
^LLjjVI ciUj JliJjcj^ <»i£rL4JjJI L^L>J| LjO^ t(j^JL:>Jl 

lIHj i^jji ^ 1 2lJ j(J_tjiii, 1 (^JL^I 3^.^,la 4 j:se_jJ1j 

^ I i i ^U i Oi t it xt (^ijy^l J j ^ xI^>o 

I kA A t /\ A ii^ \^ ♦ ^ <, u Lt 1 ^ ^ ^! S^. 


ajl*J 1 /Q 4_3_*iliSLj V Lu'^j ^ j .iX JSLiJij 4_jU^^»jtJl ^JjjJI j-juuJjli 
■ «« 

^ I ^l»,tI ^A I I I JLft ‘ ^ t ^jjJl 

i ^ -w^Lc. Jlc.L-xjJ (iUjij 1 Ix^j 4 .ju 3L>. ^ t (I /a ^1 \ 3~U (JjjJJ 

U* s-^ (>» (j-aiitli .c-^LiLl Co^jJl ^ 

*• •• •• 

■V TrX 4—^ ‘J'45 :^ 3jVjJI (Jj- 3 JLI^LILJI ^^lij 

I lU^ 3^, Lji ^ 3 jV_^I J —fcj ^ lLUj^ ^ ^I 

4..9«JLftJL1 JL^a-ujLjj . 4 —ljuJL^I ^L>JI 4..>iJLftjLI iZju^ ^ ^Jjua^l 4-3fc-jJU 
(^^juVT (JjLU-flJI j iS3-^ l-a-lLxJIj 4 c-tir^j 4 ^IjulI 1 4_pj.j>J 

Ij^'L.3nJI 4 ^<1 if llj 4-aL-fau ^jLc. ^J3U tl 4 .L-J t.oJ .Ui j I X ^ 

^La Vj ^LajJl Lr^ CT'-^ 3juJ 4 l:>JLaX1 <>JL4 j-aj-mjJJ i4^LaJL!l 


Lhf*^^ (JLilaVl LT'-p 4.4 •la'^1 (JjLjj l-A>.Xtj 

~ jj 

(JjuaLstJ ^jJtlLalb 4^1 J-iJi 4 -j-xjl>JLj ^^jL jl^ t t <,nLlll CxfljJl 

.jjiajJLLj »^U j-^ L)y-iL*JI ju^, 4^^^ Lcjc. cJiiiitj V 

^JLilaS/l '^‘Iilb ^l_3Jj Tttj ^J-3 j 4-jaJL3lJll (JjJtJl ^alxUj 

(jlajJLl (J-a.j>iJ .A." i L.lXj? ^JjjJl dJLA ^o^jVj JuLc, 

<.^u >■ (Jjala^Jl 31^^1 ^1 4_j < <tl!lj 4.jus\^j < I ^ f Lpl c_cxl^| 

(j I LIjLs 1 taX^jfti^ t^ a JH.! 1 *.jjL_<-uS^1 i^yjSi ^,5C jlI,I I ^ i 

*k «ia 

i J^ iJj-=^ ob ^LaU LusljJI 

(j-uJ i-XA O^ ^a-UUJ 1 4 i Lulj La^ ;_^jjj,«dg Ijl^ 

3 l^.>. Jx 31 ) ^1 ^^xLajLudoJ ^ 

i 4ijljLll ^^ULlj ^<,11.3<,!i frC-uAJI c-3u.3iu ^l ^LiaVL 

Jl>.1j jJALaj 4*u.< >1*1 (JLoIaVl (J5k ("u j-Julij IjlA ^aJLiJI 

jLjijl <ji ia-a IjLA ^tJILa ^JSLjaJ 3rt.n 4jl ^ 0 * * * ^1 u^a 



^ouLjtoiJIg ^jaJI (jS i^jiijiLLUjJI 


LqJ^ tljLjLfu ^ UL5^ CjUl-cIoJII 4-j_uilIl aJJt 

JLik^j . L^JLo <Uc»e.^jI:^l <1 jl<dL>-j 4^j_aJ 1 LDljL.^IL:^ja (JL>JI 

I jl i 'i^La-a 

^ ^Uu Hemochromatosis j^Lj_uaJI 

4_^1 juLlI (metabolism) cjI jU c. ^ LL-v 

^ «* 

.4rt 1~>»U ^4-uj^l Ij^l^ 4^jjL*Jj ^^uusLukU dj 1 j 1 or. 

^^^jiSSuLse—ItJ 1 ^jLLa^ i <i U _^1 dJLlifc^ 

.1 111! ^5x .,111 4- i m"!! I j1 i4^l JulII 4-l.4.^»JI 

L^I_Ij| sfjll ^JJ:^ L^dii 




Bf^pLi Ju£, >1.1 jl ^LjusuoILi-uI ^_yJ^ L^L->> 4JiSL^l 4,dJ^ lr> 11^ 4jjLdJ 

11<^..> II ^j-uj cLUj ^<u u j ^Lla^ <<il! 4 Lij) V ^**1 •>» 

^j-1^4_3eJ Sj-<.ii-iH JuC. JJ) ^l^tlj 4 i..fl iJL-IJ (^jJI Cu^jJl 

dJLjjb ^ c-Ljaij dLljil^ tBRCA2 4 j[j^, BRCAl ^jij^' ^ 5^^—aIo 

4jaB_Llj 4JL>> l^j dJLr^to 4ijL«JI <:Llu1 I 3^.4 <■«»^ 

1II I (j\ ^J^_BJ1 .^jjJLI 5^ rtUJi 

C.iitf «,*«>i 4^1 i^j L^f 4 < t.ti.ji.)^ p.14 i*u!j >4-^ < li^ 

«« 

i / Y * a 1 i .1 < ^^L^b_Lt £jl 1^^ i..ti ^LouiixJI 4 11 ii\ .j^ t ^LIq^ ^ntl 

4^,j,*<, j djjJll ^4ibjL5j| ^-L^L-Jl JJLC. (, I < (I 7tj (jf (j-^^ (ly^j 

* i IA ^ t ^fCnill < rt 01^,11 

^IjjJl lJxjus^ Lr^ .l«>Vl Sjlc. 1 <<i 4 1 ^ M*^tl .^."ti JLjIj^ (J-aj 

4J 4 ^l^jJI ^1 (_dj^^.jLJLI t3jL>. l)*^ L-ctitiLm 

C .i-LlmU^ t A >^.A (2)^ t—U I f -1 3 < tl ^ If 1 fl ! I J'>* t /> 1~ ^ 

^^jjiJij JJulJI ^-Lii-Ji ^1 ^43:^1 4jl jJb CjjI 3,*li>| ^^.^UiJi ijLA 

L-i.jj^ ^^iJ > 1 n J a Al"l 4.J ^4^1 V| (4-^LjauVI djlJLLj:^l i a ^ « qj! 

JLJw^ 4jl i^\ oJlA 4.j:^j (jr^ ^ l3^ ^ "f^JL>^ 

^IaJI ^jlSLtiil ^jJtXi jjLtJl ;JjL 33 <^ljj djljLoLs 'kuLLM 
Cy^ jL^j ^4_iutAj ^^jjjJl (o (II L^ 4-3 j 1 !r>"’ilj ^IjJllI ^1 jl r<r.VI Cy^ jL^Vl 
c^bi cLa^ ^ 44 ! ^^^Lse-cfuVl (jyic, 4_«-u_3j ^_^jIL<jJ,Ij 4JLa_3 (j^ 

Ijl^La)J ^ 4 ^ ^^jLBILa BjIx. ^4^ L 4 jlL ^ISL<^ ^^_!l 4^ tc^jl 3*1 4 




JlcL.< <1 j ,<,ij MirJI (jL^ 

^<lj <■ I 4 Jf LlX I U t,I cttLiJLl ^l^jJ) ^LLauC.] 4 ‘^,■■1^4ill ^_^LaJLj^ 


.Sjj tc uLll! o-Lt CjJ-coLlII cljjJl ^^^JLaju t-.ij ■>- ^jVI ^JL_>Jl f^yJt 1— 

p.ljjJI ^^4.5 4 JjL>JL cjGcjLj 4^1^jLil cjL^^^-toJI 

:(Genetic Counseling) 4ul j^l I jUiMi^t 
jJb LjfjJL4_u (jjjJjj ^J1 rtlnVl cIjLJLq (j) (,^1 4-j A.IaiJl C->Ui j>_i_cuj 

aXA L>^J-^ ^ J- S 

^Jl, ^ _ a ^jjQ / ♦ ,Y aJjj :^_yjLGJl (JSLgJI 4_jjIjjJI CjLjI _4.<oVi 

^J. ~ «.al I ^_yl£. JiitJ e^bi 6^ (^3 5jV^I tjiuJia- 

4l-^ i iijGLo Lq-j 4 (Jfl Inll ^it I <4nJI ^JJGJl ljL6 4 -;%_iGj 

Jj-5U (J-litJ c-jl 3-^3 (J-^^ 4jL>a 3 jJi5jjJtx>J1 4 _^Lc, 

4_tGi>. CjLaj) <.u 1 ^l^Vi '/ Y I <0-1 j 4 ,i,t I (I 

0^ */‘ ^ o!-^ L^bi 

4j fl» L^ ^jGj 4_5t-uaJLj V ^jjJjj (JLdloVl 

4^Lc. 4 I (11^ jJSLuju^ eijjL>o (jyjJi cjVL>. ^ t II m VI 

I J^SLAJ . (JSLiiil (jT^bj l 1^ LT^i L^J^iojL-O 3 C^' ^ ^ ) 

4j tl-^ll 3 JlcI III,tl 4^Ltl3VG ^ tiJLu L ^ Je-i (J i ^l!] ^<Ci < J 4ijL*Jl 

w «• 

4-^1 j^i fj^\j-^hi\ ^ U-> z~^ o' i^3 J-^~^ t^ Cy* I. i-a 

4JL3J1jI 4_jG.^^ c^/j i^j (^jJ! ^^IjijJl 4 ,».-^ it-a ^ ULj 

i4_uj-dj c^Lua^ 1 n 4J 4ijLxU (JGId 5jVj ^iSLaj ^jx.j i^J-oIaJl 

oLL-LcaVI L^^LgI < <ij lLJLIa ^jl£^ ^ji ^3 ^'‘‘J 0^3 

4^ljjJl 4 -:^LjJLI i^x^lGLal SjuJl^I 

^3^ ^ 4,1^! j>aV 1 ^>«3 t jl 

TT t^irJ) 4JLinJl^ 4.,xJiJI^ ^x*Jl jVjl j.a Cy^ 4ijL»J! 

^j'j^b L>^ (Jr^! o' 0^3 

«« Mr ' *• 

cLILLa 4jse_Gj j 1 taTi\L 4 IjL*J 1 $b"^b 

CjVL>J 1 (jy^J ^IjjJI (j<asr 311 JL^ (1);^*^^ 41 jLxJ 1 t.j 



A^JUAjJI 


dJU^ 4i. A ^ tl i iL A_» jlr^ SjLjj 4 j,i/->^-ILll ^1 ^ «^1 -^Vi J ^ ^J JL^ 

«» ^ 

^ < mJ) f II (33^^ (1>^ t- < JIL>-u I J 4 ^Jjujl JLj^ ^^tTu-lJ 4-^lj^l CjVL^JLI 

4_plj^l SjLuiuJLa-uVl ^j-^aUll OJLjLAJI ^j| . <LLo ^jjjl_*J ;^jjl >J1 

*_lJL JlJJlJtlJLjj (_)^>^^ (JLHjuI ;^jLaj liiljj 4ijLjJl 

•• ** 

L^j3^3 i .^t-jLjuaJL] I I * ^ ^1 <Jlxj-j>«» t4-4.u-d, 1 ^_p3jJLl ^jr^L>Jl cjjLbVI ^1j3 

^1 jjVl 5jLc,L-u_ft ^LubVLj i Lu^Lui i^ji */ V0 ^_p3jJLl c-aj-cu-a 

ljub « 'apj Jl u “v , jl_%_>i ^ Ir 

^1 ^ ^jjj jJsj <ulj ^ljj3_fl 

LLA^ 4-j_uiAlJl 43Lai3yij jV^Vl Ju^^_Jjj LjqjjJ ij^M-LaJLj 

clcLjv. cjjL^Vl kjLu^aLl iLinus C. Pauling ^LtD LlJju jS'/\ ^j! jjl 

(Jj^J S^3 ‘ ljjL*_cIu;ae_a j.ii ^ JL>- ^1 ^tliTuJ 

c Tt ^ JL_fl ^ ^'\V /.tijl ^ ^ 0 1 aLaJ f.[. ;i...»..A,f>! !l 

M * ' *« * ** 

(j-ujJ ^ 1 j *jj A jtl *s djjLi-fiaJ! 4 »^jjL5J1 

t cjLuaJLl 5 ^ ^ (jr^ ^3 j^ 4^3Lc ^-*-£>3 c-A^iJ 4j) ^VA 
m ajJI ^ ^ ^ c—4-L-i,iri JL-jua_Sj 4_Lj_>. 4 Ij % ..<0 

Sr^ L>^ ^ ^ '■ 1:1 Lh*' c^\ ^3jM' o! J>%i 

4_Lxij ^1 f^j£, 11 ^ ((I ^ 1 3jL<!u^i jJ-Q-Zkij 4 <; r 4-1 j1 

%• 

oLlLIa LLua^i ajjt LiuL JLa!jS!C^ 

.4^1j JL^LdJJ CjIjLc. C^ljJtil 

(J^Liim 4.j^LiLl Lflijj i^tH ^L}-^ OjW <_uxLj 

jL2Jx. 3L] jjJ buajj lLILL^^ i4-^ljjJI 1 ^ 1 t iuj 4 .j^nLjaitl 

M *« 

LcJ 4 _^^Lc,'^1^ 4^^jJ1J1j 4_ujjJ 1 t-~<l j!l < /itt (Juri-j V jj-ij <^j<£a£pLl j^Jl! ^_^jJ1 
0jjt (jl-3 A ^ cj^3 .^1_c, (J^Ltii-j j»3Lc.yi^ ..L..^ MiU^ 4 m.I fij jlXI 1 ^ j 4 

jlitji jl jLiiJI 4(JrKL*JI L-uj-iJl 4^Jlx ^ bLua.SJI 

1 4 J < <1 ^3 ‘ ^ 11 3^ ;^^ILlu a ^ If* 1 ^ J ^ ^3^11 

^Lllt ^ liJL I Lljj3 , ^Jsa^ 33-^^^ ^ 1 ^ JJ ^ ^ 1.1 

^_yjljjJl ^^,Tfr,,.rtJl 4-'^ j*<t ^ Uj ljjLj>.V CjjLstJ Jl^ j-ll ^1 J, <^!1 3 ] SjljJLI 

1 JL>.I^ 4_5taIUJl Cj^^U>I t*:u^ tjj^jJl 

l-l*>4 ^ 4-jLd /_^LiL!l LjqI XY i'\ L<Q.^aa< I-jJLlxo 11*> ^ 





>i^) L^bj 

IV 3JUJI tfjji,(^(^ t tn tl cL^.,,^,il.l (^) ^* ‘ Cy^ 

L^ i Jl>»Ij ^^jJL4_ju3 Vjlj <<o (jyl^ <.:^1 Ij-A jjl i^\ XYY 

4 L- t«ilj i.llI IjlA (J^ i^cljJJj .(JjVI iy\ <,1^1 Jl1£. i(Jl—>J1 

^_jJLj_-uaJl L^-dlicJ i \ * * * / ^ (j5-Aj jj^jJl (^U 4_JLc. 

*» ** ' « ** 

(jj^.i-4<1 4j|j Cy^ '*^3^ j 0^1 ■*■*' u' ojI^II (^Ij 

Ojj^t L?-^^ jJl C.U f )t <^«jjv 4 .^qj^_:^I l <■ rt "< 11! VL^ 

cjLjtxol ^jjo I w nI jJLC ^^ij 1 ^jl i^LtJl Jllj (j^j.»_4ju]| ^Vjj 

J>:^ Jlj-^1 Uaj .(Y^ ^>11) XYY IV ^ij^l 

L>^ JjLi^l ^_y^ . » J J rtiV.Mj i U 


1 JJb (JlLa ^1 ij ^1 i-(j 11.1 (3^^ V nijll IJL^ ^l j 2JI 

4 jlj td^ <11 4_uul^J LT^i Ct^ CJJ ^J * ** U *—*<** ^ ^4Jji >1J 

M M 

dJ...A 11Ij <L^La*cvVIj iJliVL^I ^j^Lu:alL^Vij 3j^.^tt c^Lst-i^l 

M «« 

L^-sb-usjj 3 ) t, ^aej tij . 4.j_<a^yL-<^yij 4_u^^| CjL* 

Lr^l <—i-^j 3 ^ ^ J iC-tLx-^JL^I ^JUb <iLua-3JI 

ju£. 4 -jjL,.<a,.S 1I L 3 j-3 'VI ddJj (jr^ L7^ l)^-^ 

^^jL-jJL^Ij L^ Ij (jr^i 4..^jjJiaJl J-AL 

>Ljj j-4^ (jjIj^I ^ 6 J U^ Lr^ u^jj < ■«* « 

/• ^ ^ 

4^jj-<.iija J^- rfc J b ^jl ^-4-l;^U t3jj i^tl ^JLA ij rtlV Jl3j 

j^jj .7 lLI 4 t I iiLJiJll U<*< r i Jlu^I ^i*ii tj 3^3 

tloo J^aj^ ^ 

. Jj^l 4j.i ^‘>^ t*Ii aUj^U 4a^l j^Gj l-Bjjij La ^j^aU 


«pi^t c^t| s«i9^i • jUb«)U «pc>ii a«»it 

jL:uL ^ Cj.jjSL!I 4jjj La^X^j) ^ J J^^^ ^jIaU 4-j-/a^L-L^VI 4 ^liiLU ^’* 

jjifl (j-^ ^jLLaIIj 3j-i^LtJll 4_L.jidJI O^ISL^I ^^^,A-i,l 3^ ^a nlj 

.4^ <*<1 \ rtr. c^IITl^ 1 g fllmi 4-a„4.1*11 CjIjJlLII 

^ •* 

u!u—Jl |ajJLj_>Jlj 4_^ljjJi 4—cuJU^Ij 4 j1jjJ 1 :3ljJ-^ ^^^A jjj-*i STl 

t4^LLll CjLu^jjJI 3jJL1!I CajqJL^ <-^J ~ 






^jaJI 6Ij'auVill 


: (;P:i^l Jl-i-jV*) Jtijjfl JU- ^ 

^j-aIL 4 j-jiLLs jl)j 3^ genetic counseling jLj/jVl) 

LoLqj jlj^l jliejl L5^jl3 (^LuLu&jvVI 1 i < n SLl4,r<_><.t( oIjl^^JIIIj 4-rt^Jlli 
j-pLLU (jjl t^LuJll c-M i.UH DV-i I <v4 

Loj Cjj-ojIj IjlA BjjllII C4-uttjl jG <?L^1 

(_yl^ 1 irt 1,1 j ^^_4-4j2vU JiLtij'i/l oLjoJLn. <Ljj_^ ^ji n _ I 

jj)^,.,0.^i lGuGjJJ J A“l 1 Lajjj^j 

4-j^LG j! Vj V _ CJ 

»^llLll ^_yjLc^l jLiijVI ^IGj 4laL>.| 1 n _ ^ 

4 j tUti J_aLjlLI ^_yju, ^1 ji—ujVLj 4_d^^_Ait 4->.l «<i 4 xjje^ » i n - J 

j LA, 'a* ill JLju JljxLj a Xij 4-j.3t__L£aJlj 

.LdJajo>^^ 

-1- /o <G! ^ijt3 Ly^ Clj|«.Lua_>.Vl CujL^ UL_& 

jj) ^ o t t i4aAL^I ^jja ^ Jla^ a 

<^i < i>Vi I i.4-j Ail er^ CT^ 

•CT^b-J 


i' ^ ojf; o' *7^ (j^i^Vi JUj ^fi 

. IjfcjLiiujI (Jjlrtl (J-^jlII^ <1ju1jijJ 1 4-j^^IiJI ^_yJj f^^XjLtil\ _ 1 

^ ciUjj J^ jl iG- ^ Vl y . - ej 

5<. SJLlj 4_j^jJLij 4 cj <; u.fiI,i a^L-cV 1 ^J^L_i_oj L3— 

f te 

. Jl:^Louj11j CjIjJuJIj 

4j^ ji f 1 ^IjjJI CjIJl>.j jljLC.1 SjLijj 4^>‘> trfnll oLlalj-uJi JuiLu _ ^ 

CjI—> qJLj^Jl jL-<!ujVI S1 "J,l ( tj iKH 

* *1 ^ 

4 j:^^'LjlHj 4 ^i-t.r> ^.V j‘ii~!l ^IjjJI jJLat-A ^JjaL>JI Slj^xil 4 _aJuSJL1 4 .j^ x^i 

«4^L^V| o^ti ^ .L.tL:><*i >- 4iX^j 

•L:r^b>^' cM L^aitJL I^t jb^l 3,>^ ^ 




/^I^l ^ ^ j!l ^LJlJ IraTtJ ^ 4 oU\ (1,1 ^1 ^ 

(jr^ ^lli (>s S-^>^ Lry^ ^^>^1 

f-^jf^ (^t Lr^ ,>--^^ CT^l (jr^ 3^ ij^L.1,1 Mi,“i.H ljUk aLj-SJI 

4£Li _u ^jyi^ ^j) t. tlr>^ j-Il <^ji> Jl_ju I t ^ « ^j-lat-IL) 

li ji i -v^i j-_>.Lj 4Jjjl^ ^«^JLSL;«_) (^JlIIj 4_.^L_*JI CxJ^^-JuV! 

www.islamsee.com :^llll 

«• 

^1 q aa i ^ ^j-ajJfe_A:iJLj aL^I of a 2l1 c . \ 

^ «* * ‘M 

LsjVj Ljjjj— tio J—>J (PKU) 4 .<iJl 4jL_jJl olaQ. L_»JL^ 1 ^ ^ 

jL-c. 1 «n.j 4 >.( tiUj ol"^ (J-j-3 o«<ij-ai.-Jtij ^ ^L_4-^>J 

4.j^Ljl1I aHj o^ iS^ (jf (J^ 4.:^LjtiLj ^iJL^l (jr^ < ^ <j 

or^! 4^mi ^UJIjJ O ^j ^ j-^LIo o' o-^* J 1 jjkj t4_>if 

L}~*t 4^ 4 _:>JLju^ 1_^ 0"“^ L>^ (-LILLAj ♦SjV^I Jl-xj L^ 

o' pi—4.*ij^AJ o^^_^_i »o^ ^ u >1 ^ lt^I ^ ^^3 o <<i^L ^>tJl 

jLfl <-iUaJ^ io^^:t>-^i ^l_*ll pj^- j- i..^ ^ j) « ' 0^3 f- 4 -^ A o^4-^j 

^1 j-a 1 1 4jLjLtJl pr-^i “"^ ol!3lo..^Vl i^j~A Ii.V ^ pCi-U o^j •»■ 


■LAi t. 


iLrv^iLc, 4JL(j lajfc aj»^ t^i^ ^JlSlr^j plaL^j^V! 4_jJLftjtj 

piaj^l pf (^t 4JjLSi1 plalp-^s^Lj cLaJulII p-o u-Sp-JU plal^^^'^Lj (3i^> “j 

ajisuji JL^ .JmJi t tXi iJ^ ^ ^ ^ J ^ ^ oi^ ^1 Tc-a V l_flp_<_u 


Luaj I 4.^ I LALfl.l pSlxj ljuip i4jjVj Juu Cj j)xt 1 1 ti (^jJi ppL>Jl p.^ p-aiitaJI 

JL^ p.>3 (JJLLAj ‘•^'"■^ jl Cjj.jq_j pjo lLILL^-B -p*" ^ y ^ ^\ 

pisLi. liHj pjj i—flLua^ .cjpjCJ La juLjip plspJLl pPLt «J1 olp-tiu^. piij-Aj 
1 J i.j.11 \ SL-lj>J 1 p-« 5p.>.L!La 5pJl3 p3 4. t ">>Lx^ p Ir, p ^ * '■ ;^a-!l plalp-^oVl p^ 

kill j pr^ (JLLop ipIajJLl j^la p^ Cjlpltjo pu ur JLtJ Opjftjp p-^ pr^) 

4 « 

4 i^lj 4_^p_*_^ (^jPP—L iaJI p^ (Jj JL_»-al,l p-o 4_1 jl!p ♦ i "upAj plap-^ 

. plalpjo'ifl aJJt ^JilJL p-Ll:^I p-a-i^LuHjItJI ^pj>o ^f ^JjI^o p-o^L^VI 









j>J^' 


i 1 ^ J ^ i-4J — LL:^ "i/1 jl 

* . ' J ii 

6* ‘(JtHJ* lPI J-:i-=^ (j^ L^LiJi^l j-i^ 

^ Lj V \ ^jL^ ^ ^ ^ I 

. jMUyi ^jXc: i}j^ V 

^ ^ ‘ '~‘ (_^<i 'y ' CjljL-jJLa AZlxm 

^U. Cj\ Ixlji ;J\ ((^^>-^1 U t J V i (^) L^ 

^ ** 

^jl tiJJj *— si ‘ ^j'' lij-4 (jjil ^jl—iJijVl 

\ ^ ^ < <ILj_» LcuJ V! (Jj3 4 ^jL^1 jj ill 

^1 ^?11 Ijl^j 1 (3^iu iCjJLW jI LljjLiLdI 

1 o l| ^ il J^ ^ ■ .1, .CiT (_ J * *- j ^ ^1 i II 

0^ uM^ J-L? V'V' <2xl^ 

^j 3 jJjU^I ^^'lJI 1 JL^ 4 j a (_£jLLi 

L^Li-L^ 3l_> ~»- > ljuftj _ LM. 

LLa Cj^3 ^ ^'3 jj* j j^J^L j uj 1 ^"1 
3 jl)J.^>JI iJjL->13..~iJI ^j>i«' A 

M * 

j^L^joju— uVI jL^ x.jiil^ t c Z liJ 1 lIjLjJLa^ 



_ h\ u^-jl] I kiij.^ IjU» 

> ^ 4 i i 1 irt n d"i*C L J. f( I 

*■ s ' 




dii ‘nr^lj ^tuJfc.1 I n-i^eTJI CjVjLsc^ 

** «• •» 

Lauc ^jIljju (J-uLLkVI (J$ 4j ^t-oTo jJl ^ « j Ii Lr^ «iLju3_SJ1 

4J1jL4juo < a 4j\0r. ^l I <> <"< (,uVI ^1 .\ V~ i i«i 

i 3 jlc.L^I ^j.Ia.>iJ ^1 j I n 4j| ^1 t<LSjl!r>“< aj 

•* *» *» ’ «* *« 

4.^Lj^^Jo ^^1 j> mJ ^_y>,..;i. jlntl »1, /^Vi 3 j_c.L^ 


^ I rtrLuJli Lr^ 4 j^IIu JL>.t V (^jJI 4^jJLI »ldU 

*• M 

I ^I *'*» ^_yIiJ \ j^iiaUjI 4^ Ifij ^^AAY—^A* l) 5J^i-i-SJ 

djLfljuaJLj jj L»^ ^jj-dilLstJ i(j\jLjA j1 

o>U^ ojjJI o5 ^jjjl^ JlSIuLJ^ ‘^,5^ CjIAjUD ^J-4i5tJ 

i4_^ 4 j>-jJLj 4jj^I 4^1jjJ1 CjI rt <^1i 

•« «« 

^1 ^V1 1. <» 1 • !I ^<l1aj> a JudlLaJ^ .^tj-t^>Ll ^ *J . L^ti ^LALijl^VI ^L^<-u L^ 

L-a LiJ loJ^ ;j )j Ij 4—4 uj Lj JJ) Ir^ *1 j 4 j Ij i 1—1 > l!i ^j-u^ ( j I ^^5-^ ^ 

.V,.LLfa.>i-t jj.i^*<.II 4-j 1,4.^- <4jjjl^*<,.ll 3j fl J Lj 4*< j i^cul 

4_4.J-^t J_,^Lj j^j£. ;^J.->>I 4.j\ 4 i ^ < <1 <i < j^L^IIIlJI 4 jl.4 c. 4-^9oLlII 


JU^4 (id>^ 6^ f‘>*d^ LLmuJL I l^^puLlLxl I ^ ^ 1 < ti t ji^UtJI ijubj (4-^jL9Jii 

t<Lj-£ll. ,t,l.U (Ji j ■'^Vl j-4. i < c:r^J t^.u5k.«U 4 JjL^I j j c, Al^ti 

w ** 

Js ^L>> cLiJl^cj L 4 jJb 4 l^j 1 4_xj^j j^G 


^jJI (jrUjJLg.j O j ^ t 4_:sE_jj(Jll ^jjJLl 5j-,iilr> ;^j-JU (^jJl ^^^JLteJJll ^jJI 

^j^LuoILal 4jl 4r. ^44fcl <■“ {^lj..4^>Ji ^JlJI 

4JLil^ Ij-l^j ij^LLs L^\ <-^-^-5:^ Lr^ 5j rttrtti ^JLA 

** •* «• 

ciiijjj^ 1 ^i*<4 L 4-4 CjG^^^LII 4 i t «jJj ciJLlj 

j| jJjfcJi,! (JSLG jL>iwG ilUj Ji 4 4 ^^PajJLl ( j ^- a-lm 

Ll^.duujj Lt^ ^-4-tiij ^J^LtuiJ 4j rt lf> 11 4i.V A j <*(i **< i tj i Lae^t, ( td U JlJj^ 

^jlSL-uJl j_4 /Y • J Jl^j ^j( ^J^L4JJ 4 4 _^j_*J 1 4j_jj-^l 4 I 4 1 J 4I 

«« 

C<4 Mi'<*st L4 i. 1 ir.j .^JlJI j iirtt 4_:aB-uj CjjJs) 

' * * * •* 

JL^j i JuJL:^l ^LjlII ^^1 1 . 1 4 j 4 -Sj\_bV 1 j_4 lj>^LA^ UL5dd9JJ^^ (J-^ 

cLiLscjS^I j,. j itiJJ 5ji_SJl (JL.4 U.> (jyJl 5j n ^^,.,«-4 fiVj-A 

-Sjuiu 11 ^ Lju I (2rd* <3^ ^ ( I mU > ^ cLuLJJ^ 3j ) < «| 4 Jal 0 . 3 ^ O' cr^l 4 !LjJL>J1 



qI 6ulAjuujI» 6hdL;^lQ 6 uljjJIq iHjIjuaII 


^6^* ^3 ^LuLj A^A ^^jJl 4 ^ ! I i^U 

juqJL-oXI ^^.^qJI I jLjb i..I ^jiii 


tiLH U< JMi- ^ 

<JIj 1 J. aI I ^ I 4_jLiJL^ 4dC.^_4jae_<a A^,.<_tjfc 

«• *• «» * 

CjI rt i^!i pLALs-lcsI LdlJu^ J fcJ Lja ^ ^t«> i^ 

** 

(^^ T l a JL i Gj 4 *< j jJ I J JL/-^ ^ * 4-^^ ^ C7^ - ^ 

«# 

L^jjkj ^ 3 jujl>. oLL^ jJijuj (JTl^u tA^LcJll 

L_xj ^ju|j cjLu_^I .tiJLJj (Jj-3 4_£,j_^_j>JLI 

jl ((jjuVl)) AIDS c-xiu .‘i$>!..U 4-C.LLII j-as_C. 4-^ ^jL.c.ti-»yI ^ ^ 3 jljJLj:k 
(S evere Acute SARS iS^^\ c^l ^-ItVl «.uU jujl^I o^jJLl 

** w 

4^1jjJI 3^ fl iiJi 3?.1>^ c«-^jl^ jl^^ .((^^jLx^)) Respiratory Syndrome) 

<—>La^,t i cjLIjL^UI i^L_4Ju_)^D 

^jAt > ^*^* ^1 ^jl Ujljk ^ >.iL 3 4 t La^ 4_j->JI cjLoLSdl 

^L^lSLuiuj 1-^jij^->iJ I ^ L^Ljj^L>a {JjL^-Tu - a 3 t->i; A 

^^LjJI 4j| ^jLijj t^cjL-LKji^ 4^ t^iljJI l1)L4j>JI ^>>t 1 oLjftjJLLrw 

V 4 i ^LuijVI jL^I jGjs _ 4JLt-(i cJiJl ^Loj J^-Coj _ (jLuijVI 
1 Jl1£^ «4jU)ji^^ cjL^ji^-i^I c-»Loj)^ l^lL-uj 

J^Jlj 4jlJ3 ^jl < u 1 ^aJucg CjLj_u^^ ^1 (d ,o --i” u? 

4_*^ jJs.h 4jp0 LAjj>Lij oi jj^ 1 jjj * LifcbLu C:^ 
i djj iij I 4 j < 1 ^, 4 <-<AtXi ^ j-* -di t * j 4 ti uij jii) I jlA3 * ^ ^ ^ 

3JLj>> 1^I 4 n iiTI L>^ 4 • <j ^e_uo^l j fl j3 

) JLoILa^ .j^jJu}^ 1 ^ j 4 ^^.-iJt-j-3 t4ii d \ ^^Lt..':^l 4 1 A~t 4.^..^^ 

^IjJI \ ^Ir L4 j <^i ill ji^^ di (jl tg.1 <»l>!i 

3<tlj^ u^ ‘ djj^j L»£^ i^jL.cujVi (jy^^ djLLjlSUI«I .^j ♦ ^ 

^_^lc 4.-i^l^pJll 1 ^ rtULLa ^1 C< M1 JlS (^j.u!u-d) 

4_jj|jjJI ^IjJll di-LA ^jl (JaJcJL) ^jl i (J--ud| (J-^ 

1 <g (3£>-^ o^ u^_tjuVI < J (^\ d*l>-j jL_a 4_j_*^jt> J 

<j ^ L 3*i tVI ^6 ^ itl^ a 

.^UUI 



jjiAjdl 


4**1^ fl-fl tZjljJ^l 4^a.JKil <l_^l ^1 i^J^l L-5 JU^JlII ^j_A 

J;1 ^c-u3jj (^jJ! jLibLii <-illj 4-5j-ti,j i4_jjuaJt_tlJl 

j 4 1 1> <1*1 ciLL^j ^ <1 U»~t d j ^Ijjill 

jL>.ljJ| A^JjJl tjo I Q ^^l^jjl 0^^ 4_iill5t-4 CjL^ 

* «• «* 

jJl I J-Aj i5jL>.l j ^IjJlJl (^jJ duust l ^i) o 

♦ M>,n 4jJI 4 -ijl1j 


(jA' 

nn—nr r ytnrf~^jf r<r~ iW¥a)if«t'rfirtfr»<w«rc">:"""^.^.^fi~Ti 

4j^J[J jJl 1 4-A.i^ j 1 I 

■ 

*< ^ < A 

^Q-ljj \ , V 

JA^' ti>^' 


^ ’ ' 

oj>JI (> 

A.T 

0,^ 


/.W‘ 

•/w • 

^ ^ ^ (jjSLuJl ijLt^VI (2 jISL/o1 I 


^L^jJl^ {cZjLojl^I t > (_LILL& 4.^2 jn Wl dbjlijj 

— lJi^^I 3i. V j f II ^jJLj_>Jl ^ rt ilj _ 4 ^ \ <!t j^juG (^1 ^_y.AlLiej 1 o < j I 
4 j j ^^^,-Il!I (jl (^I ^ ^Lj-oVI ^L^LoV 4 t <.<uJLj 

Lt^ 4_j^jL>JI 4Ju.„itl (Jjal^£, ^>^G i Lj-ljo^j (-«til (jr^ 

«% 4 « 

. L«JJUL4 ^L^t I JUb I cL] jt . .. 

ji^_lji_ 6 ! Jl£^^ i4 l-^j,..>hlI 4_la-tJl_^ tCjLjj^JLl ( 2/0 (_J^LijJl 

jL-GVl (JiM (_ylll ^IjiK (j!: jj^^Lu-u ^ Robert Sapolsky 

** 

4Gj^.^ (JU j ^ \ mi!I ^Luj jujlj>ij t L,^ <<1 cjIjLi .^1 L 4 ] 

*» «* 

(J^ C.<-< <1 xl oLi-u^JI (j| : JU^ 4j| (^1 4lbLuol 

•* M 

4_L-«a A Vi (_^ CjI M -^1 jjJ (JjL«j L,< t.i J jL_a 4 j a U j ^ 11 (jj (3:* 

m 

‘c^bi Schizophrenia SLu-sGtAJl ^1 i^^jl ‘(V* ^jJLl) 

Djub ^ 4 ujL> 4^i a A 4jj^^ 4-i1 

jJl (jyi| j-flliaJI L^ K mO 2 Gj ^1 

*« «% 

J;l .a ^ ^ «*:.tl a 1 <i\| LjLu;^^ 14-jJJ1 jG.su 

* «« 











iflxi II qI cuiAjjuiE» q^j-solq quuuJI q CjIjulxII 

■-p*^ mm iiB^ ^ **» 


( 4 11^ ■ A J-t jiWI 1 03^ oVL^^JI f^jJ9 * LilLub 

• *4 

^-a-t A'lVI 3j. d T! c_jj>-Li^ Ol^ utU-i 

liJLl^ ^Ljl^^iLI 4 j ^La jL-jfc>j n iVi 4 _Lj_^ : LLa 


4j| Sapolsky ^LfcJl <hjjJL>J (Jj>.jJ3j (^^1 *44^^lJ1 

j^/i iVI <*1111 L^l jA) jj T i JK Ltja i ^3 3.">0 JU V Jl>.jj 

4i^ iji t lift jj iluj .3ji^^^ja ^LuajuVt ^jjja tjjSo ^j I : Lft^jt 

5jL>-1jJl 4jj_;^1 jjl : Luaji ^1 na3^Vl 4 ij >i Lr^ 4 m■ A 

Ug C^ . . y i ^1 44^1 u^>Ui.l L-JLXm^ I 3l"-3CL^ f^3~^ 0^ <.UJ 

4 i ^ J 1 i I (J1 jLl.X^>J 1 4J^L*Ji ^4^-3 (JI^ (j3j t^jl 

(jj^^ ijj^ i iiiJI CjI^^jjj-C, ^llLao JLi (4J_^Lija CjLj-uIjJ (_^| ^1 "i Tt-um 4 l-kj -kJII 

(_yi£: 3^ ^ Ij^Lj j I it (JUj ijLs i4^^ijLll dJuA 3T llLuaj UjI (JL>- 

Mi Jl *■"* ^ Ia 3>-31 ^Lull jLx. [ j II ~i t iij j^ i<i~f hihtt 

* jjjLic La>jj 0^3 3!1 4 ji^ r ^^3 (_yl£. 

L^j) f~i ) (_^j J^ i-a-« t^i fll j ^ 4 ju-o1j <iju>o (jt 

n- M 

^ 111 JL£.L(.uJ 4 J-U ^^.-Liftlu ^ISlJLl \jJb ^1 1^ i<yULJ!i ;jl£l/l L7^ (J-JixSLuJL] 

^j\-£Lli dJLI!l t ~ 11 (j[j i4_jufiaLj>. 'J T .* 

0^ 03^ ^^ " 4-11 fl_U ^^jOI-UlILi ^ ^ ft < n J ^u lit 

L&JLLjI ^ J ft "lJ (.ij >.^ ^Q^Vi jj^Lltt K 1 >^^3 ^J.*^ 

,Li 





.^LlJl 4J jli^ ^ LV-e^ 
u3.1^ ^ t Lil 1 d"i 03 ^*^>4}^ 

^ J I ^1 J[j-JLjftj^ L*JL>.^ CjLij-Z^I ^ji (jr^ 

(Down's Syndrome) ^^ 5 JLjIl u^j-^ jJt ji .ii'iVI j- j ^ ^^l 4 i <.i iJL 

;_yjt I i^tl JJl*JI 3jLj^i ;_yjljjJI 4 I M II (jjSu 

(i^iLl} ^jllc. Jl^^ 4j I (_gl Y ^ 3^3 <-jLjjail 

jiSLaj , (_yjL_j-ilaJ! ^Li-u-iVi JL>J1 1 oX ^j'^t Vju ol j t i 

^ * J_^ r II1 lLiMj (JJ-lft Tfc-J ^jjjJl _tuVl 2_J_ft—^ ui^ 

jljiluju jjIoj-Ll 3JjiajSiH *Lh>^J^W lJ3:*^ 

4 JI 1_AJL^^ i^ A I ,i d dlLl^^^l ^ I I ic > I JuK^ 




Cj^Lj (jLj 1 t ^ ^ (j;;ul <^tl 

Oj> * “ J ^ J-A <L^ ^jSjJjuLltJ La (j^J ^L^jLju La Y) ^_yjLj-uaJI 

^ cJiJLLsbJ ^JJL ^Ld tiljjJ^ 11 ^ < <1 Ai j ifL 

^ < <1 ^ ^ (j i3j.l;i:L 4 .jlrt r oLj^ (j^Luaj t,j lIII 

{J^LdliJt 4 ji 4.r (f LaJUJI jJoIljl^ , ^«_Zuj Lai^j ^ Lj jLb 

CjLse-cxi^ .>;P^ M-La^ 4 j*ij 111 ^J^ai^^jiJI Cajo ^ cliljj^t 

^_^1 CjLjjJLI 1 >.In j<"<i U (^t u ^^j-usjJl LkJl^j (jr^ ‘■^S^ £ji 

V > <1 Alilj ^_yjLa-<-a:^l ;^^<-ljuJLI t.r^.lI j a f t L^J 

' ** •• •» ** 

^^jJi ^alLoluJ 4^1 i4-i^LL 4—a.j^ c—>H j-lj>JI j jJl^ ^jl ^aJU-i 

4-iJLaJLJ 4^^^^: L^J CjIjjjJLI (jt tiUj l-xajaaJ c-Sj-tju£ 4j:tjlj 

51^p,lj ^ 1 ^—ciljJlj >• ~tLj tjL-p 

i(j-u^L*Jl jl 41 j-a-.*^ 5 Ij_> 3V 4_jj|^ 4.j%-^ (JjwjJI ^^Ljj Jl5j 9 La^JL>.| 

4 t L/i j| LLjJUI ^ .» aL\ j| Lm r.I L^ ^JSu UjJjG 3> 

j •'^ ^ d ♦* «* * “J ^ 1 L>.4 aa <jj ud[^-3e j < u ^ t V 4 t Lul jL 

SJlvIj 4>j^LaJl ^ lLUjJj 

L^JLxiait i^\ 1L L-^ A j_^ c'.^ 4^^^_jlu^-^ ^ 1 < 3^ 

jl^ a-**! i mV ^ t ^ ^ cr^i ^ (J<^j (Depression) ^ < i< aIK 

V IjUL :(Jt i.<xj ^jl LlA^ .CjIjj^I ^ ‘ •' 3*t ^jJlJI ^jjJLc ^_y::vjL>Jl ^^^-^LUJl 

‘LI ^J Ijj-^ LuL^ jlaLcuj ^ J it3!l 4 “i^aaJL L^a-tJI 

S4.jA£ < (j1 Juu ai 4 < 


CjIj— dlall ^_^_Mju^jJl L-ut-t^l ^j_LaJ ai a.L»Ji oJ-xi (^jJI j-^VI 

M «• W 

[^ ^\ (Uj^j ^ J1^ CjIx. 1 t M>yi Cy^^ri 

* 1 <( I « ^ « J)) ^ ir ^^-40 /L-LjA LT^^ i^mJ^JLjuuA ^JSLuU Lud 1 4 tl ^ I 

«* i* 

2lU-j.j>J. 1 J>ilj_fcJI (j\ Ca^I (>a Jji Herman Muller ^LJI j., i“i *£9 

) ^TY ^L^ LiUj 0^3 I -o ♦ ^» -11 6 j 3 U 11 djjJL>. c-A^AAij (jl 1 6 

* ** «* 

c-tJu-p Drosophila 4 £^ 1 ^_ 3 JI ^Li cr^ ^<^1 4 J 1 j^a^ ^^yja aJl^I er'^ 

4.^ <a ^ (jl l)^J^ 4^^ «^iU 4_otill I l 3 *4 tiuse-^l lIILi 4-j a AI 





f/Ah.±x ■ tII gI ^ 6 ^j^juJIq OUucU 

«■ ■■> n#- ^ u* 


ejjLflj La juLj ^1 ) M’\ ^Lti <_j.laJI l3j5-* 

4^LjJI 4jJLLjl!I ^L^jjI Juu tlUj (j^J (1 h* LaLt 

u- '-J-Aj jLaj AjjJuv I Laj tj^ljL^Ljj 4^ jJl ^LLLIL ^jLjUJI 

¥i- 

j j ^ (JIjI— j^-U j(^! Muller ^1 tJI —>i-j i-iUjuj 

0=?^ ^ x~."i j . 1 J5 ^ l"\ n< '• Ojlj 


^Lij t > 4.j>JLjk^ 1 ^ < 1 ^ )J 4 ^^LiJl ^^LlllL) 

C L^ jTl A t ^ i i i. 1 I^iAj^^ (^C"R.3y) ^ ii^j i n 1 tlh^ ti^.3^ ^ 

y j ^TtJ JuJl:^! LjljjJl (j 1 4J tJAju ^ m ^Ljj jj_4 (JljL-iaj^ xj rt\j 

M 

L^ISLujLj 3juJ^ CjLb^I je^ L^ ija-XJ^ (JjLb 1 ^ i^mx 3JuJL:^ CjI.3 j-jIU 

^Lj^VI ^JLSljjVI SJuJlj^I djLij-£:aJl ojL* jjj JLjfc-jj L^LAx^J 

3jL 1I 3j. ALt CxjJl^vI Ajl^VI ^1 ^"i Ti.ni\ 4 ~.ouLj <i i «~ 1^1 

I ^ " J ^ C. 7 ^ oiA^L>- 3iJLjjL-^i t~^il A J^tl ^l_3 (4 _jLjJJ 4_u1jjJ1 

«* 

.(n t=^>i') 

U|3 y a Jl^l (^j jJI L<il 

» 4j_^^l^JL) ‘ ^ y"^' (jr^J 4 ^Lu3^1j cL 4 ^JGj I ij>^^ ^ • Jl> Jl djL4 

A j, !^l^tl .^.".tl t . , . ..* L-^T" V? t^^jej jLlJI 

•n 

^^^jL.caJi ^4<t_dL^ 4 JL^LuLj iiM\\ 1 ^ 4laI j 1 i ^ Tj 

JiiUil J^l ^ Oi^lj 

*«i 

<jjjJLl djlSLm 4^j9-Pc-i^ (^1 ^ i4jjjJL1 ^Lij JlI^ (^AJl (^jjJl 

—• w 

^j-iJ^jVl 3 jL-o (J^L-aii 4^A V j f h U 4_*_jiJ.l -lljAt jj-fl U-^3 ’ L-oj 

uruU^ f^[l}\ .Cesium-137 ^ 5 ^ 3.1 ^Jl 3^Laj Iodine-131 

4_^^jJ1 34jLJtJI 4_i_tttj ( 3 ^ frLiloVl (Ja^V <AjlH c. lUj 

tijjLiiT .(^^LiLtil tilij j*j 0 ->-^^ M 1 rt UV 1 jt-Aljl Sk (Thyroid) 

^ "‘^"7 

g 

"JD ^ ^ (j-^ Ln-lla 11 f, c 

<JuJLa ^yji ^JLajjJl ^^1 T * ' juu 

jLji (Jjh-l J i-^^LUl (Jlilj-^AiaJI JJLC. (^jJ 3 t. 3 X. Ji^ cr^l J-^ JA>^tL» 

M 

L-la^I 3^ j *1 ^ t 3r 1 >>>"1 jL_^ CjI^ 31^11 ^JL^ ^ji 4 pJjLlij .4-^ljljJl 

-ALaJl JJLC. ;j| ^LaJjtJl JL>-j Jl 3^ *4 n.L^iU tllij ^_jlijjij ^j,3JI iJljl_jl^^,j_>J1 

ta 

AJLi /jAJI cjLjl^jj>Jl ^ rtt T * * jjj |?»-3 jjI j^ 





1 T * <L_aL_uj_A t iti L^ 1 j) (^jjJJl 

M ** 

^ jj * ij Cj". ^11 ((I , j» _xil Cy^ jL^j ^TT L^j)?1 aL-mLj 

jLa W • • • 4_ljJo jjL^lj tJijLJIj j ^ 11 .^1 I-1 

«* 

1 ^J Jljl4J Cj l^ Lt 

4ir(-4rJH <Ljj1jjJI djULi Cj-u.^^ LJLj/<Lj^jL>. LiiLLAj 

< * <l il ;jji i 4 j < <1 Vj <Lu^^SL11 cjl_c.L*-ti/VI 1 ^iAj «! , j . j)) Jl 

1^1 3^ Mi^i CjI^LjcuI/VI aJJt 

JL-:^. JlL>J 1 (j LJiJ 4 j Lju 3 V 1 IJ ^ JlL^ I I « I . ^ . J)) 

^ »• 

.4_j_uajVl iti* t r> djLcLjUiliVI * 1 

(mutagen) Ij-slL l>^b L^ jL iJuu^y ^1 jl^l ^>aj 

%« 

(j^LUl ^oJiuLjQ 4-<aJL3&"< t (O i^jJ! ^rt.tl CjL^ ^_yh ^Ij-LaJaJl SjLjo j^Ju 

o'j^ aII 5jLo cjLj jlSj itiJJj ^ I i ^^MUUclil I ^ I 3^ \ i t i* Jl js:^ 

^cj&l 4 4.j.i^Jl ^jx. ^L^jJLj 4 CjLLl^I Ct^ CjIjuoJ^ cL)jJL>> c-<-u 41 ! 

^ j U j «>."j 4 ,^.L>iJ| ^ ^c^Lse-xj (_^1 p53 4 <j ^ CjLIj ^JI 

C)_^^ aJJt (jt JLSj 4 4 j^ 1:^| 3lj ->,Ji a A\~ 4- a 

/C-^l cdJj < <1 ..Ailll J)1 ^ 4 j Ml ,r 1 (jr^^ 

’ «• «* ** 

(( I .(j . J)) c_jjj-5tJ t, < I. uu (jlj-La^! j-Jjtj 3p® IjlSLaj i^jLujJlj 

JSLuLj L^L?J1 ^j) f^\ ^ t!vL-aL^ 1 j, 7“ r c, j i4Ju_j^l 

' (.^^1 I tp53 -il ^ju. 'v 3 ^ 3-^ 4 I (^1 ifu-^ 

*W M 

• ^ ^ ^ u 3 I < 11 ^ Ll^^^^-4-aJ 1 
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‘ ^ ^ j- 6 -^ (ly* >*^ (joi-oLiJl ^ 

*• «* 

lj^i:>- ^jja 4 jL>. 5j^^I CjIjjt^I JJUl j1 ljU 

to 

J^l J-AJ lJJ! ^j-ULJjVl jjL^ V oL^yi 

^( S^ CujL^ 42jL<uJ1 cjLa^jjJI ^jjo 

JL^ l*J) < (jr^ 

IjlAj ^jj__A lJJI i^jjj—ux..c.^ ^\ 

jJfcj i4^l^.^l Cjljij^_/a JJX. c a» <Ir> (J>^Iaj JJulII 
Cy^ JJ—c. £_)-« Ifl > ^ ~t 

^LSLl! Cjljjij_<a J.A, C ^1 n ^ ItSjl rtH 


(j! j-AliaJl^ 4 4_i_3j^ ^ji^iaj 4 jvjJ uj^LZIj V 

Lt^ J>iLfc]l 

1 ^..tAAJ (jfU (j,i£- CjIjjjJLI ^jJl^ (jy3 

«« 

^jjJll (jl L-5e_udij (jVI j ^Vt 

O^JL/^ iy^ (j^ ^ '^j 5 jl>*I^I 

^jjC. 4 a i‘t,3r„i4 4 k jU >^ ^J 

(J^ (j^? ^ rtll 1 j£ 1 aj tj-j>.Vl 

Sj^lj 4X^^ L 4 J 

L^JLc. ;^jJI (j-Uj^^-Jl (J^L^ (jA ‘-iiljj 4 _iL>JI 


^ >i. '- “J ur^' ^l^la-iJl ^jl» 

m 

ijJJj I jcIaJ 1 

^ xa Jl — r^ l 1 ^ 

. « 4 .JJ ^ ^ 4 tA t i 3 -fl 




^J~i^ ^j5>lmJ JUa “oj < ti I <1“ mil C .tirt (2)^ I 

jjl c i(j tl^l I V 4 jI ci|j-*j Liu I Lo-^J . ^tl cIjIjjjjo i^jjA L^ (J-4-*^ 

Ls-aLb <t-AJeJ^ MuH 4 jJLJI ^ ^jl j-^ IjJbLa Lvljuw 

tfj ^1 L,i-^j ciUjL^j (3 jl 3>. ^ «.ii.,':x!l f 1 1^ r i jf c ^cu^—tZLall 

C.UL.)L>Ji c-jlaJI ^Jl^j J. 5 ^ Jt,x>,M LfUjh^ "O^* 1 ^fLua^VI ^I-Lfajl 

b-LoTt^j ^1 (3^ (^j[^ <>>tl tOijj^CiU 4-pej^j!i~!i 4 _ijlJ1 Lr^ 

b^JjJll (^JpLULA ^JU ^ju3Lu JjJjv 

^ <.ii tfjJI ‘ ij-j^ CjLu^LualL^I lLILLA Lo^j 

^ I "_L^l t, 4 lr> jl (^uJJL->Ji c *Irill ‘UJ i ^J1 ei InVl l-Asj 

^^jj^_<Iuja ^ (Jj) 44AJ>%JI (jPJl uliLa^Ixllj ^LllJl (_yl^ ^j-i^ ^JSLJuJ JL^ILajj-u 

4jLL2Ji u1>IjjL4^I 4, j I t^ll ^^LlII A JLd-juiJ^ - ‘"‘‘ ‘ ^1 

(Genes cialujij-ll L-^(Io ^ (^<a 11 ^1 til jjb b.Lji.jL-'iv J '*** .* ~ "' ^ 

j-iCuj ^_p3jJLI jjjL:^ ^jL>iJl (_yl^ j.<irL<j (^jJl Medicine) 

c.dh'StJ ^JlifcJJ 4 11 i.all CjLofc^l^^ILi^lj ilu^L^t ^j.4ju3 

:^^1 L^^^ 6^^ t>»J (>» 

4V 4 udl (_}^5C-4S (_j.‘?r'i \ 4_4^iLu4 4-5t_4_aj ^jLswjG ^J1>J1 _ 

Ui-^ L^Lidi Lo^Jll iill (^jJ 4uljur>ll 

t 4 jjuI£Jl 1) L^LieJj ^jiDjjCdl 

^^psjJLlu (-jl—ua—qiJ A^pL ^J l LM—^1 ^_pljjJl ^J1>J1 ^^Lu-tD[ _ 

Ijl^j 141 j 11 ^Lt^Vl (L^L^ ^Ji i .il (jr^ 

JL^ Aj^lilJl lu^LiJl ul C^l ^ 4 u|^LjJ11 

L^l.j>b i^uLdJi ^luuvVl _x^ Lfel irtT JLo.j>u V ^uIju 

;^jl L^ cjL^^SL>JIj (Jj>jdl <L_d^LjuD 4_^l^^__/o tLjLstjVl I jla 

♦ l-.4^jl!Lj L^^j Culioj 4jLd^^lJLl ^uLuJLj Luja^^jui 
ci4uu>. t ^ ^^ • ^Lc, ^^LjlB I JLj Jl3 CjIjjjJLI l-*1s ^«i£. ^1 (Jj-^l 
(jy>^ ^ ^^ • J 1 Al t ,n ^IjJl (pljj ^>LaJ 4_jt:^L> Jji 

cuL^ ibbj-^-c, ^ ^1jJl Ashanthi DeSilva 4UUI 1 4.j>JL»-4 c^ 

Severe Combined Immune Deficiency 4»iJl( ^LUI 3-»:-*JI t>» j*v 4V) 

•• 

Adenosine Deaminase 3l 4 ui,,U ^jjJll 4 1 t 44,1 ^jJlj (SCID) 

4x.Ijl1,I Ijl^L^ jJj j /41 <^^jl>J 4_%.jJiu c*!ijj (jPlIj ((ADA) 



ft«Q ;Q.>.llg |o1aJI 


JL;:vjj^ ;^Lj 4JijLt-«3| LuajJLja ‘Lr^ 

^jjJLl LaJLit_3 Jaj«-J 

** 

JLljjl ijLa (X- Chromosomes) cr^ Sj^UaJI 

^j^l CxjL^ I jl l_^ ’in iu 4_S£^i.^I ^j£. <■ ^ J ' “ C>^ 

m 

^ U^ i(Autosomal Chromosomes) 4j oU t. i^fl jj>.\ ^ ^uLutfall 

«, ji^Li!)) SLliUI. J1 . lUJl 


(T and B —dl ajJI <^l-£; ^ b^^ >“ O^*} (J 4 c. C-jljJLxbsl —U 1 

* « ^ 

ji, Uj < in t^L^l 4-» rd JLibVl jLi£. cjjII ^1 jj j r i. ^^jdl Lymphocytes) 

^b^ltJI » 

(J>jL>Jlj (-dJli Juuj iLi>L_uj[j-uill jLjvl (J^I-5 4_4 -j1<-u ADA 

.ADA uC^\ ^ 5JLi 2b^l 4l r >>jdl ^»jJ! ci^l^(ADA ^IjjJl 
.ADA ^jijll 4 _jj1jjJI 4jjLo 4_iL3JI j 

ADA It fi I jlAj <a 4_il>Jl ^^jlu l-Sjjuu 

1 c. Cjb^^SJI (j-^£Loj jLulII 4 X 4 ^ ^j-S.j-4-uj 4^l^Jl 4 < u 

(ri ^jJii Y J^O 6^ ^LfljJi 


|»Ldl^_^bJLl ^^-TbJLlj 4 t ^Xu (^jJI ^LLs^.oiJ Aj9e_pj 





(^jJI f. \ j > CjLj^-^ 

ADA ^ 



J ADA 




^J-ir^tcuJ (j^l Cj L-u jjj-j^ I 


*4 



LMJkJI 






J .1 -JJ ' ^ ^;JLI L^UJl 3 jU1 

ADA (j-ujjJl i_,4^jj (JLc. (jVl 5jjl5 


Ashan- ^ t a t -*11 i**. ii 4a^i^g ‘ K ^ (X^bldl 

> i ^ 4_JU-jJt Cj jl^j (SCID) <j^LLXI j—>4J 4jL_uall thi DeSilva 

JLaj 4^1j 4~< *< t ^ 1 At^tl J. U^J ^ ' j-^^JL^u/ 

(^jJt 4JLdIail C/S XMt\ 4_kjj^JLJI A^ji^l ^1 wLd^ .j^j^ itii 4l fu 

3jl>-> ^.,>i.i^j 4 ~t 1 kluLS i^Lc .L^JLcLLo -v (^jJlj L^.uaJiVt 

.(Blaese et al, 1995 :^^1) L^l j3] 5u/jjdt ^juj 





•* ** 

1 4*1.^ ^ ^1 UftI LuiuiXl AUTI ^p3 o^\ iy-*-i-^ 

■ *4 •• 4 * 

^LdjJ! ^^ g.l.ju^.iii!l ^jJI «:LL^y * j o "tl 

Ju3 4_^ljijJl At^ tl A t ^ it 11 jj_£^jJI ^L-dl^Vl !jl£L^j 

(.IaoiiI <iLajLd_A Cr^ tjjJ aj ^ (4.JX.LfijJl 

jl ^ (^"uLloI Julj (_^JiJj 

(J^l t it5o (jy^ L^ jJI JLj_fllj (^yC-t-uJll fl*^i Jrtla.tl 

I «• ^ «4 

ijL^d JL^ IjI^ (±.t-t.>- lLLIIij c^Lu^<q U^J 

j-dIjJxJLI JU_>.^| (J->Ji .d,., A\ \ <>*jl 4_!1 jLud| 4 rr jl) Jj^^ 

4 j ^Ljvj 4jjVj JJuo ^ Jlj^I ^ujusjj ^jl jJt dJJj 1. 4 .^ /oLa) 

V ^LjlII (j^ ^Ij *^3“^ 1 ^ i>0 L-SJU^Jl t4jj^^^JL^ 

Sj.l<.a. ill 4.^L:KjJ| SLfljJLlI (J^Ojus ^'•^3 j*j (jy^ 

«* 

L^LLs 4 J c-AXJilxll Mill ^l-%jj In’LLtij (JjoI LdLc ^ T 3jl1 

t rtlf^! I jJI 4 x.LJ«j (Ji t j~ .i.lj 4 J 4-C.j 3 ^LicJj 4 J 

lLLIjlIj iUx^lxll ^t^“i i ..j ^ 4 Jj^.L^ 1 3^^!ldjl dJiib 

^jjS^ ^jl */0 * ^JLftJL^.! cdla^-fl JjJjJli ^ 1 jLJfcjij ^j) i>t^1 

(l^^Jl (4J LL>. I 4^1 CjjJj I \ 2.4 t^4 <<i.Aj Jl^Ij ^^J.J^ Li j^a 

^ jV “i f filj 1 1 ^ ^ ^liej J[3-^ ^ L^LLa 4 J 4^L^>4 CajL^ 

c. Qji Jl^LHU lL! 1 jjT J_jL-L 4ijj| 

cdJj JL^LIJI Juljj t4 _i_«ujjI 4_j^jj^^ SuLudI 
2 JLjJal^ lJi_cu^ l>^J t jl^I^ 42^ljj Cu.^j 

^licj CjLa jLd (jl Ij cig. LaJU£. i4a^l ^i-^ 

^1 L^l c^L^'^l ^IflLi. u-uj t«^L)) (jl^ 4JL>.| 

4JL^I Jj-%^ (jp9 (^LJLj (^c^pbjus CxjL^ i4j 

. JL^Ij 4 ^^Lu (j^ Jl3ej (j-^ ^if^AjUt-ul ^ <.<i.:v (^1 

0 2^jJLI j (_yJijL»Ji La-jJj^Lxti^jSUI ^3L»J \SjJ>‘\ 4jjLfc_A llILaj 

(^yaituitJl (jl (^1 i4_A5cJlll 4.1 jj-LxIL ^c-AjVjI (^I (JaVI ^j^ (Jrt Vu (^y^ljij l>P>^ 3^3 

oLfl-t-sail Qji 4_(Lus (J^) Sj-sUs (j£^Vl (jjo 3Li^ Cf^ cjLuai-j-t^ 


^jjjl^ A I ^j^ 4 -^LjJI 4M'^.-t.<i tllj LjLjT Qji L^L 3jl>.|j oLjjjJII (j^ (jLoe—ioU JL^ 



<Kfl |QT> JI3 (oXsUI lUUj^oJi *-7^ 


^**(^4-ai ^ (Jj^tu \ c^Luall 

*• «• 

i <.(»1 ^ jLtiaJI < qjj^l JLj-SILtjul i^j£i O'^jj * LDL receptor 

j-iui jLtiaJI ^jjl,l fj''t.he-itO 1^ (JUfJI Julc-j i^jJI 

Ji> -" < iCjjL^Vl (jyi j-&^ 

IJL^ i ^^'LslII ciU jJJ * 1 <1 ^ <?\" J_yjj Jl_^Ij t «lflH ^J-jU-o 

cLju^L^ oljLj-dJu^ CjLjjajl« 3 4_L4-^ua!lj Loj lLXU jI c -dfllJ 4 jl<)^ jJt 

qj9 4.Uc. Ju^t ^^;\!L>.LJ1 JLvI ^ILaxuul Jl^j ^LdJI f\^ C VI 1 

^jjJLI 4 <;..al<.u 4 V.^>j Lg ^_^aIojJLl J_>>l ^1 <<^U JL-^I Ij^'L^ 

4^jljjJLl L^LinJl jj( 4 J tlijjw ic^LuaXI Ju^ L^-Cjij^ Lj^4,>J1 jLcI^ i^Luail 
li \ ^1 Lulj IjLj^l juu 1 jjbj <jl (/•>!! j .!\ i^jj6 ^jJI 4_lL»ju 

4_jj:v^iL»J1 ^-ujJLII JlA JLuajlj 4.^«r CjLilIaj uLILLAj 

^ (>» Ur^! Oi-^ (>> ^Luoll J^\ Ij!VU. ^1 


Jj—(jr^l ^iSj—^ (J.^Lcu-J CjIjjjJII (-tJo ^jrfdL_i^a_j__>.l 

«« *• 

4-C ..A Cxcl Y* * * ^ ^ ^ (CjIjj^I 

‘ m 

dj3_3tJI ;>« Marina Cavazzana-Calvo 5 jjI£jlII SjL^ ltu-*^ 

^_y4j/Lall (j-ui ^jjj.j_iju3 (j-UAJU 4 j:jJLjuo ^j-u^Ij 4 nr f/^U 

«* «• ^ ^ •* 

^ (Severe Combined Immunodeficiency -XI) 

(JIaC, 4j^j 4JL>. (^yjeL^ ^(X) ^_y4_j-uaJl CjIjjjJLI (^JL>.| 

(ji4 ^ <ijLjV1 Lof iijLus^^ tLuVl 4 jj^1 

•* 

^_pJl clijljj Ja-^J JUfcLii^ ^j^jLLjI /O * ^1 4Jujj^ 

JU^-i *( ^ ^ J^jUI Ly^\ L^Ll^ 

(Jj^I ^^-4^ Lt^ 4j 41111 Cj^C^I ^ ^ <*111 La^ i!ui 4ai..u^l-jJ 1 < r^e-JI 

«• «* «« 

cix^ ^Ij^l ^ (>U1 Jjl J^ {X^ ^jil) Y * * • 

IV I 4 IJ (^^LuxjO ^clatJi ^LstJ 4,.^ d<u JLvjl 

jjU"Jij j-jLftjJlj CjI JU (j^ialail ^Litlll Ij^L>. (jl 1 ^ 4 ! Jl5j <4_4uj-dj 

cl* 4 td)L.fat<j[^^ ^ j 4 ti 1 Li^C^dl 4d^I_.4^ >j 



jjiaaJI 

•• 


Tul^ Ijjj. ^.lol JL^J irtUtI JulC. LkjjJlJ 

^1 aUVI ju£. 4 i fi jjljJI (J j! a <f. 4 j LlJLl 

OiiJI 

«* •* ' 

((4_t-j.Aiil)) 41%^ dij-ui^ 4_^ljjJj 4 .:^IjlJII JL:%^ 3L:kL^ 

te ** ** 

^^jJI ^J1 rtUV! ^Vjjfc ju>.l di^-A j Y * * Y ^Lxll j-^T 

Marina Cavazzana-Calvo cUk.1 jl^j 4 jLL»j_*-aJlj 

La^^^jJ JLilaVl A y n^JI ^^L*JI ua£ij"i< h L^I 

J <1 ) ^J AL^ tl C^Li^t (^jj| ‘ ‘ ‘ 4^^^JL4 


I Jj'VI 


II jjVi J^i 


III jjVl Jj_ ^1 



u^ijVI Jiiij .SCID-XI Oth*'-^' J_».ViijL»JI 5j.^»_i Jl^;(\r) JSL^I 

aJLoL^iJI j-t-c L 4 I L^JL^Ii^i LT^J 3 j-^I«lj 4JL4L>Jt 

«« 

LjUb^t jJiaJI L«i ^Ld f^jJUuJt jJI 4 -£j <\ 4 SjJtoj 

i^r 4JLflLJl ^Vl Oi VjS^^ 4 jj-biiVl 4J 

4(^biilULJI jJ) j jj^ I ^LuVI i^jj9 y.o • (^\ 4jj^ ^^-ut 

(JiU—T 4 jL-u£i1I ^j^II 1 1< oUVt L-^Lu '/o • ij^ 

Cj^ldLiJI)) ^tlra^ ioLUiJj^ ijf ^^V 






’^iQ.'aJIg fxijiJI Qu Cibj^oJI i-jJ» 


5j— oLj ^TA ^ :v^pLl) f-\ ^i«JI (—JL.2^ t4 j < ti d <JI 

^jjJLI dJufcj ^_yu-uJL:^l ^ it Lr^ 


^ aj. iLaJl ^j^jj Monoamine oxidase A ^Liji ^ a 

^_$'^JLcu-jO I n ^LojJl 

jI^I edL-j cjlj_ LjIsI ^j! L_^ «t i iSerotoninj Noradrenaline 


JL^i-cL ^Lx.. l i . U (jr^\ l^-^ 5 - j < <* —AjJl 4— 

4 jjLt ^ 1 4 j>~1^^«:^1 (j—^ ^t—jJLuoj (jL-^ _Aj t4_j_ 

- A — Lll I li ,A (jL—^ I » ^ " * J .* ^ L7~^l LJ^ ^ ' . V. J. I ■«J L^^.u.il 

4 ,j\ A c _d 1 J j Jlu!u Ij j >» t d 4_i^L^ 4 j_LdUL< u ">«. 4 1 <1 jI scj^I 

CjVL—>J i —±J ^1—4 I i 4.-^ ti a > t J < i. ^ «t ~1 ol 




^ ^ •* 4 i 



I 


ij- 


L>^.J—^ O —^ ^ ‘ 




Lli^^ t1 4 s ^ tn Ij ^I ^J_j_3 i h, 11 4. 


I .i /i \ ^ (^-s i ^ t j 


L 4 —^ cJjJ—(jl «<1 1 VI (J—A : 4 ttt ,AJ ^ji ,,!La^d ^JIJ-cuJl 

I j—^4—4Jij-j>dL^ ^J— A^ (_y —11 4_j 4 aLc. 4__j —"Sj ^ llsj 

ol^^—jJujJ ^J1 ^JLI 7c—IL.d J Adu (jVl 4 _u!u.-i_jlj ^JlJI — 4 1 *J I jj—1 

•% ** 

^Ij _ ^ J 4 -"^ teiil.. • *» 4 II 3jL-jj I tJI ^ J aLaJLI (jy _ B 




i < gj ^1 4-3*^ Vi ^ L 4 Ir J 4 3 <-uM-4-11 J) ji^^__>dl 3 jl JA 

lJJ-^ 3^ i~ ^ 1 ^ 4-IL,t<> .L t u 1 j —tb ^jl i 

( 3jj) I p 1 i— i ^^^ ^^^^^ ^ 11^ c. 1 ^1 C. 3 Jdl 3 11 

1^*1^ 3 J 1 <-dJi3 ^_yA I JL^ tJ 1 L^ LT^ ^ ^ 1J Irt 1 

. 4uJ 1 jjj 4 LLa 1 


Ilta^l ,$IJ9* 1 6^ ^ 4ti^l 9>ll 

4_:^LjLdO L^ ^"dl 4—3jj-LaJI 4 _yic, jj^^l (JLAil 

4 * 

L^l—3j^ (jJJj <Ji> J sfc^j tCjLJijjJLl J 4 —c. J jjl—jJI 4 Ijl '7C—A 

44 ** 

} ‘-^^1—cuJLJ ^_yjl_3 ol (JSLiIlJJ j| J—4l_^ 

^ la • 4 ^Jy!B tiljJ Tftj jJl_^ i L-^Iol_ 1 ^ _ B Jal^^-Jal L.aoLj 

'• 44 * 






31 . 4 -i <i 1. i uli I -* -i L .t^u} -L ^ L1^ I_■ 1.(1! 1 cZj^ 

^ tj5?l Oncogene 


J>-^ 


XAL 



jJ^I :Gene Expression) 4,^ cr^ 

3jI-^\ LjI - >-,">. I <L_j Lt—■>Jt 4 :>iJl .ji.U u-3 Ji..,.A c-e l.ta!t > J A a ♦ (>■ Ji -1 

oj^ jjLLsj-cuJI L..u.. i -utj cDVL>Ji (j Ajj ^_;y-_a oj j - ^ ^ 

_5L-j-! 4 -■» a .“<’» JlJ U.L a-.j I JuAj 11 J <> r. ^jjC: ^J^ i-i-5^ ^^ 

j I ^Ha^-Auli 4_s-) LX I CJ Qj^JL I 3 \-j!i _uoX I CJ Lj jjJL i t.. < j, ,.<^1 i Cj tj. rtla! 1 

«* 

^ cjLjjjII ^ IjlAj iTumor Suppressor Genes 

LUJ \^ Lm.— 1^1 ^ lira J|,i , I .. '>%J I ^ln mm D )^\ ^ , J. 1 4 ■ C> ,.^ 

, 1 l 3 3 3 3.1 VI c. 3. 3j-lU 4-j.LjrlI ^ iC. aj. 

g 3^^ UJ-^ (J-^ £^Vij ^<w-u_33j 4-jI-^JI 4.<ft.^Xi Clilllj^JLl dU"> 4-aJL>vIl 

jjJ XjuajI (JliLjjjJLl i4_^Llo^^-j-uJ 1 aIjjVI ^1 Lc ^Ji>J 

Cj jJL I \ ^ Jh3 (j I ^^jIo 3 uu ,“>»■ i 4_-LL3‘v] I 3 ■< ^o^L%-3J I ^ 

ijLfl ^L-lIL^ * Programmed Cell Death (Apoptosis) LM-Jti! ^^.gX! 

4_j c^L /uA"i 3r-il ^^L-x^j 4_J_^L%^ ^ir (jVI ^LqJjlJI Jl^-^ 

L^ 1.^.j 3 "cl cjljjjJli <>jl^ 3Lj_>J! 3jLc:1 <?jla 

t CjjJLI 4 ji x;. c 4_jL-dl^.^^ 4,j,. J ^Jl 4 

4_j>sJL-ft_X ,4 .1 Cl ^ E.Si^ I td)^^L ar-./Q ^ Jl.^C (2 )^i 

«• M M 

4_:9b-j—L> i ,xvX^>->Q ^133 (_^3J I d^Jill I j L_^—1^ 4_^^^ I Cj L-jLL dj.-ixi 

tp53 3L ^,-<,aXl ^ (X *t i I 4 *3Ull 4_jj^1 3j—olo ^1 (J-Li' clJ^JL_>J 

^ J—^-5^ ^ ^^^ ^ J—^ ^ O—^ 5^ ^ ^J—alaJ I o j Aj 

(JL_^j1 4Jjl 4— :^LjlJII ^Y'^ jL_->.^pll) j — j1 — SB — t_uJI — La^ 


^_txiJl p53 4^jj_X 4_4^jJ tui 


4.UJ 


^^9 4^ ,,4,jl<-u \ i 4j)jjJLl <9JLA JlJL-C.^ i4 I 3jl a —uj ItLuj I 

t 4-^ Llo^...a.al 1 4 j.t^I 1 31 I -i Jj). ^J-X 1 ((I » J)) J 1 ^ -4 JlJu—Ui 

_»tJi _luju—3ji ^l,a (J.X..3Xi .3 , t.XI 1—^ 1 » It i 3 „i...(x< Lajl-Lc.^ 

4-.J 1 oX. (jj — 9 ^Jj —i-Jlll L^JL-C,L_x-u— X3J 4_u LLa^^__cuJ 1 

»^ ^ 0 ^ ) 1- ^ ^4^ I i JLA Lui ) 


‘6>fl^5jl9 (oJbJI Qu Ciljj^iiJI ub 






/***A <>y 4 » K ■ W ; w.VM -> v.i<^Vr ^a <•••>»>• W» 




ujxl I 


>*« <->.^* ». ^ ^ s» ^ ^ x<iaM »X 4 * fc;ooc<ajoo:* >>^ . ^: ^' y ' '^>a>x< » w o w 


4^JL>bILcaXl 4jJLo«il <L>iJLaXI >1:1 

^ ^ ♦ ♦ <» y 

^j^JLI 4_5L_4-a^ ^juJL-H Li^yL^l ^3-^ ^jj ^LjojJI ,jLLa^-t-u 

'i^Lx.xJLI ^_Lusaj i-jjLccaJLl ^HSV - TK. 

. L^I" rtjj (JJilUj Lj-uu 

jl MDR] I ^ i. <2-1. <oi ijLLa^)—i-u 

(_^LiJLt ji ^ '^1 A-U..1 II 4 IL^4 

^ Mm 

• L^ 4,uLL3^idu!l Lj^-'L^JI <l 


^ mm j ^ c-^-iu^I lZj Lx^^I jl%jLljjI ^ n 

^-Hill i^Lulla^ i.a}\ oL-tf 


^ .<iJl Lj^ 5. 


u oJLLi 


«.u-J La ^Lr Tr < <>^1 

* ^LO LC, 5^^-A Lli ^^-JULJLJ I 

cJi^^ n l! p53 L^ Cx-o^-j^I jLj>\,j 4il ^vxaj-jJLI jjLL^>-i-ii 

* L^rtS 4^LLi^^-4aJl L^LiJI 


Antisense KRAS ^j 3 -^ L^ cx^-l-uoI ts Li V" < ^ 1 i_j^l jLL>. 

L-ka^i ^\ L 3-4 KRAS * J _Jr. " t,.r^ 


. cLoLil^^,x-aJi L^LiJl jaL-ujOJ 

HLA-B7 JL^l^ Cy^^ Liposomes 5jLs 

I^^-^LLo ij^_5ij —(-U 4—ljLL^^j uJi L^'l 

i ^ ^ 

I * JL.iJo 

—y’.>;'~>V'i%-«»x-^>'<-w-*M<iv«ii)fefc- J.-wivWi'w,'.* "a.-.-^i*s-.vv\o. v<,/. w ->wrcaMti«*-^-‘-'*'-\r.‘-«<ivy.i4w»',-—^ ivpi«..„. ii;<»x’.«'j-.«aT.i<c..^-iw-«.w».^^'.:i. vy »n^-y.v .> <-* a .»-a .^-a-va» s 


jlL^I jLL 


^ /^.»* -Br^-* y ’ i !,V/ '• AtAr<<w. .* **<- 4 («Vr'>' X’PMW • < ;*^ J-w yR 


4^Ljd I ^>c :( U ) JSLUl 

^\ <LoIJLi^ rdjJ) ^uxtLjJII I ^i,dLjL> ^,^^3 otla>^ < uJI 

l^jLjJLcL) L^ ' i.. 4 \ 4,a jLta^^uiJI lj^i->Ot t^^ycLllI 

;^jj\ mtt ^M-4^] ;^J^ \ ijfj^ Ly4L..ui^l 

• ^ |<J I ^ * * f * 







(obtll Cjljj^oJt <_jJa 


,jpil (Ml jui| Thalassemia 



ill 





(J^ ^jj-d (—all Loll iy*Lj LJL>- cjliij^l jjl^ 

4 jL>»lj ^ ^jla ^jl^ ^11.Uj j^j-A 4-lLV 

jJ-Q-aJl J^ ^LajJl J iXs-uojUj oIjj^L^ 

UK^J 

•• •« *« •• 

) ciJLLAj t^l^oJI ^ (3^1-^ i^yj^ \ A. i -yi JlL^I ^ 

ciUj i4—to rtJ Ju>>ljJl g j,.■■*«» <J1 L 

•• »* 

oJJt * .‘ ^ i^^jlII ^ ^-j) J ^ ^ 

5jVj jj-fl 1 r t^_yjuJ.:^i jjlaoJl LLaoIilj 03^ 

*» 

t4 xJLlI><!I (jj c C. Cji i t II ^^.11-3 t ^ t^j-Lx^l 

*» 

d^Vj Juu VI 4-LLtt*JI 43L^ ^3 

4j_4^Lia<Vl 4JLi-3dj ^jJl 

CiL^I LMJ. ^ t^<u^i^l lj>U. cj3! ^j^jse—t-o^jVl 3-2-> 

^jja 4^^jLLa jju-u^o-u (j-^ 03^ 

i < oM^I 4jLLiaJ*l 4 _:^LiJL 4jt:>.Lj 5b^.j^ <^3 

^4. ..t-uj L 4-4 (^Lua-lt ^ \ c^Uiaj <>lUi^ 

^yi 4^L^j ^,]■■<-» lj|j>3-3 i 1 ^i) [ 4^4 L« I3| 4>JlA JlIj ^Lj 

^1 JLse-a-tjuLj (jliVl ^Vl ^_yJ| uL^t^ ^ L)^J t^Tisdalc 1 * ^^IjjJI c-iOJtJl 

IjlA Lt^ * ** ^^Lmll i^JLiii eiUjj ‘ ^ ^ Cr^ CjLu3J1!I ajJt 

. JUjlJI ;_^jJll 4 j^IjlII 

^^^SLuiil ^Ij 4.-LU r^l 4_3 j^ 3^ Jtlt 4_A:-tju^^l ^y^3 

(_yjLll tojVl SjLfi j. ^Tt-tj L^L^ j-flljim ^^L*J1 d:u->. t (Diabetes) 

u31 Urt-I>^^l ^J3^ 1 jnX i ^ 

^j) A,*i 1 11 J jLt-<Q Jtxutj i,.U ^^ ...^ IjM->* 

4*< jii <Ij 4^)^ 3yy^ CiLx^Slj ^t/^j 

SjLsd ^^^SLluJI 4 I rt ^ {Jf3 (^‘4-11 ^ d<ii ^ 3^03 <mVl 1 JUb^ < i j^ ^ >.ti 

•* ^ «.*r 

^L^IaJI tiUjJj 41 i ntlL j-jo1 I JlAj t JL>.|^1 

jLIojVI , 3 4jSj^Jo ^jjc. ***^^ Cj^ t^*<'>»U ^LjicsVlj 

1 <^m Lr^ 3 j <^L^xjl iCjLLpJLj 



rill (JjujLa^^_:>oV jjs^ 

»• ^ «* »* 

cJJt ^jj »1—»LlH j!SL djj t.uj^l 4,.,<>^t4ili ^ji^l 

»* 4 * ** 

4,K nA\ ^Iju c^Ll^JLI ^^Ti^LuA I L)^^i.>«JI 

' «• *4 «• 

clUjJj aII i^jji Lajulj^ 4£.jjijJll L^'L.^! ^ i.u^ ^jl 

i^jja j, V^l 4_jJL«_C »ijj ^ tJJI (1)^^ » LgJ«11 Jj ^ 'V 

^Jlcj <LuljjJI 4 < (ii.\ < {Ju^Ai (Jj), JjLstJ ^.^Lar a 

iSj-^ O^ t4aL^I 4 (jJ^ J J ^ i ^i. n4 j 

JU^ (^j-:>.| CjIjj)J_<i 4_al_iio| jl iL^Li^lj CjIjjjII jl...*-i 1 *. 


^jjiL^^Llj (jl (_y-^ 4„rt j tv.rtj 11 jjj4Ljj,iLlj ^ 4.ji>Jl 4^jjj_u3 

Cjllpjlj^l 4 JoLuj^ 4^jijI^1 IjM-^I 3jJLdJi L^ <_d-ijuai.l 

(^jJl jIjIjJI jjJ l-4.jl1j ^JLAj <4_C.j^_^l Ij^.aII 

tiiljiJj i<;L o 4jJl i_y^_3 cjljjLLaJI i ^ jlr (—a^_5L-Io • < <3"^ 

4 K .^. L^j_ijj iSjJLSft^jU CjLLi^ *^^J—dJLA jJL-ua->a 4_a^^-fc--a 

L^LjtiJ cjIjjjJLI dJL^I ^LuoalLt-uLi lLij 4,4xj 4,~xj < n (^jJi ^_^LiJLl 

44 4k 4« 

^Iju ^j^LuaJLl ^jjLill jj£J i ^ rjj 

«* 

U 4 4. ^Lilijj jf L^ ^ tifiij ^ 4-SujL-ufiD 

«• *4 «■ 

c3! C^ C;r^>^' 03^ l3 ujJ VI ^^J!LLlm^ p > 

.(^*1 ^JSLcLJI jiiajl) Jl>.1jJI ^^aJl 5 jL£. 



I jJld i I ,\ 

^ ^ l,tl*< « H A 


jl>1 ^ SjjUJI 


SjJlSJI L^ ^JuL/a 


L^ ^j,5L^ ^ rtj^Viil ^t <„a4 Miltj^ i4^,xH 4 iJSul2\ 

jouU^V (Jo-^V) S^la^l b!yli.) LiJX 

OLLuhJI y>iuu> JLi^xLu/! a! ^LusIj bM3iiJLJ i^LuL4:>Jt 4.>ud>Jt ^ibij ciUj Jjua 

MiTi ^Iju ujb^Xt ^^ ^ ^ b^'bOl ^JL^ j^LuILu/ 





(oJbdl qu CiIj»j9aJI 


^J^JuIu Vj 4.< xlrtj 4_yi^ ^ CjVjLsJLI ^ 

4j-«t «,ii.;^l CjIjj^I 4,j>sJljt>s ^-g <.tiJ Lg IjlAj 4L-tiJ ^01 Cr^ 

«« 

xu-,^i Lj>L>JI J-g-*ijj i(Somatic gene therapy) jf 

u-dLLaJil L^gAj i (y\-C.jj gLlo-Ji_ uiLj ^g-toi—:^1 

^1 4_^LusVU Aj 4«:^Lj»-g JiILgj 4 _j^L»JL 1 Lg| >^Ij 

i(Germ line gene therapy) 4-4_«_uJL>Jl cjIjj^I 4^1x> 5 ^g.«.o 4Loi 

hB 

^g,t.»J ^ LT^^J <—4_i-<-aaj^l L^'LiJl 4_:^L*-g (_yiA 

IjLA 3j^lra.>J i^L*JI i^jjC 4_*_aj L^IL-i-ujLg^ 0^1 

(j^ (.illjjj . J t 5 " «(I U ^JLj-:w! (jyit L^jjla:>. i^JLja L_dj—»j V (_y^l cjjLjas-jJl 

«■% 

lIjIjj^I 4_^Ljt_g u-JLuut ^ <.tt *>oj j.jglaj 4.Jw) ^-^tl 

^jLuaJI ^gi:,^| (_yic.J ♦ 4 I CjLjjjJLL ^^^LuJLi ^ JLl ilTkJ I 

i4j^l£^f 4 lj^<L^I ^i JLscJIjujLj 4-^IjjJ! 4.,.:^LjJLI 4.^jLgja 

j j to.11 (jt cdi j T T ' i ^..gl-X Te.~« Au<l lLILLA (ji-d 

(jl ^JaVI (3^ ^jjh (jLs tiiijL^j t4_xiaj^—g ci^ ^J.it-„7t-4-uJ 

4_j_4JijjHil ^gJbL^^—>. ^j_jlSL11 (Ji^l ^^L-a-cdU lj_JLlaj 

(^1 4.jJl£, VIj ^glxll (jLj (jj-LSjj gLsc-c^f 

SjuJlj^I 4_jJLi_^l CjLu-gJlll ^1 JL3t7L<-ul jjIdjLgj ^_y^l gj , Jj-j-S 

4aJuj^i A^i^IaJLI 1 ^^1 «.u~ Jl^ jlti>.VI {^^1 j'jc*i~ 4j^lSlltJI 
4_d£^-laJI JJLA ^L)Ugr.r<^iil ^<UJ ^jja t^UajLiJI JL^Vl ^Lj^llSjlll 

CJ J_J__*JI ^ 4 .J g" (3^ _tdO-OJ lr->J jJl Jl J 

ciJllAj ^4_;4Ju_:>Jl 4_>.1^^_^1 j 3>^ 1 ^-'^3*1-^ (jLtujVI Cnuj ■un‘) 

^ ^ L)^ ^3 CJ I ^ ^ o' cr^ jLajl 

LLAj .4_uljjJI 1 ^JLjua ‘--<-3eJ ij-ji^ Ia^j £Lj 4._jlg_*Ji 

i^ljuglLse-g ^Jlaj CjL j>..gJIr^i 1 ^Ij (Jjj" (J^J-^ 

Lo ^ t4.^LgIl:^VI cIiIaVGlII (.iJJj 44^L>. 

^LLaTLi-ul |j| tJjL-tuj <.uj JLBj *<.iJLljLl 1 ^ r. 11 I J^ jLj>Ji 

L>^^1 (j-4 jLJB. L t A . t(jV! SJj—>.^ 1 (JI J-gGLj^l 



^ ^ ^ ^Lloj lLUj (3^ 4-jLjlII (J-^^ Ui^iJI l . t ^^ j 

4^j|^l^4a ^At,*!11) 4 1^ < <1^1 4_i^^^l ^Jub ij\ (j-<oj ^;^Jba ^1 

•• ^ 

i...4ijjJ<3 jLoT 

li ^jl (^L^La ij^ .i^ " *4 i4_^Jb ciu^^—Aj JJL^ jJt j-^^1 

i ^ l^^-tli,! I i < (j I (^J-A VjL^ i JlL>J I ^ Ic. (jj^*S>.^l. 1 II 

iJIjIjjj^ IjVjI ^j^raeJj L_dj_i-u iCjIjIj-j^-ljJI 

^cIaJI }'^j LiJlJjb^ ^jlII ^^^JJLj 

^.L^jJl c1jIjjj- 4J ^cSLseUJl 4 i, iXjj (-dllAj 4^ 

JL^ Lqj LLua-oJt Oys .*!.i II (J4^ )S4lxL^ ^-uj-jiJ 1 CjI rt (JjLiu 

ui I ^ ^ I ^.1 ,4 ^f ciijj JJ )S4-J>.^^ uuM t^ju/i.i rtlLj MjL4-4 ^Jlc. 

. l^lj^ ^jJjlaJLI 4<‘lu,t,.t ,<ti (^jJl 




(>j 


JLjJL>iJ 


4J 21 4j ^uialo ^ (1)^J O^J ^jL-tuVI JlaI 

jljJLvLJI < til JL^J ijJjM-S OIjJl<-U JlLo V| {jl\ (J-J^ (J-2lIuJ 

cPbj ' Cy^ Ij Johns Hopkins 4ji_flU. ^ 

•* I •« 

^JL^ »L,<t <.ut *" 4^L^ IjjuIojj i^jLtuuVi < <j j 

3j^ljjJLt oLo^jUJ.! ^LloVL i4^ljLjl clujlbyi 4^1 Ml 

m 

4_J_i.aiJLj (^JL^ JJ)ln’ttl 1^ Lt^J ^ ^ ^jLfcJWj-ll j 

^Vl ^1 ^LqIaJI ^Jv,<i‘ij ^ (4^ljjJI (JjoIuj 4jn 11 ^1 

»i ^ Aj ^ ^jJ-i-uil CjIjjjJLI JLJiJL>iJ 

4_JUjt L-«l <(^ljj cJiJV 4 i .i < <1 11 CjIjjjJLI (j\-}-tJJ JUJL.^ ^ 4_jt 

LlIjLo Lul (Jj-^1 IjiSLaj 11 ^<r. ^jj_uuJll CjIjjjXI (—fljJU uisV^I 

1 1 Art 1 iJUj 4 j t <^rt ^2>^L4£3 (4 Jl£^ (jr^ 

«* M k> 

I jiA (J^ (jjJjoLiJl I^A ljL>.f ^jLfl j-^Vl 4 ij^li 4j IJU 

«• %* 

jL^i V <4_i£^-3 ^ (j^r<-<.u ^llnU (3^ ill Ijla ^ 

jj^l 03^ (3^ Lr^ 3-iiII 1 jiA (jJi Juu UjI 1 n ja.j ^cl*J f <a 

(J.>o (3^ bjL^ ^.i^ru-J ^jl 4 -uL<.iijVI '^J 

jSLiIuJ L^JL^LajO ^iSLaV 4-L<.tjjlJlj 1 (4 ^IjjJI ^ 11 jLiiiVl 





(jLtdU-iVI ^lI^iLLdul 1 4 ^ iL^ x^-xILl^I j jj^^l^c-jil ^1 ^1 t 


'Tt 


^ I C I ^ I it 4 tlij I I I JlJ^ i ^'LjL^ jL^iJ I O^ 

«* « 

^ 1 Ji_^Jj Q<k (jt ^^j-LxL. uij V I Jua^ I (jL^ »jj) 

<IjI tL^L>- 4_pljjJl oJK JLuajJlxjil (jl cfijVl 


^Juk (_^-l-C. (J1 “i 0 >(^^ <u,.Ji ^^LUl L^_£I^^_*j ^ 5jujLrw j. ^l^j 

i»Lc. (J^LiIu (^ jJI C-J-tduU^l 4 x.LI1,1 y^r C SjujLJ^l 

^1 «^^^^l_Ljj)) JL)Jl > . L)^ ^.c < <1 t LjIjLj 41 ^^-i,Ii I JLua^ * )\M 

iY* *Y aLjlII ^Ij^i ^JJ^ (j'U-taJI cJlJoJI^I (^jJl (_ylix>L!l ^ j r l^I ^ “tVl 

4*<.,i.u ^1^^ ^IjlII r- • (>4^I siij (jVi jSj 

' If* 

((j^jSljLfl)) 4-ijjLjft ^I^iLj-c 1 ^ 3^^ j. ^ Ml cjULt^^l^ c-flVT 

4^ I ^ ^ mi J L, t iii„La Jll jj^j|j-_i_aJLI 4_jj|jjJl 3j, tf ( 4 JI jJj>. 4 jJ_1^1 

^LaB CjIjI i*<^I jIjlcI 4-^Ljl]| oI^ I“i ">JH 4 ..^ (t“n ^_yIL>- 4^LtJ1 OJjJjjVI 
4.^lj^l i*ii,n »4 > ual ^ 0^3 

Ly^Sj jail 1.1 A (jLj^ I j| La f. La.Lt 11 c^t-L^juJ,I (j^jjj- jrt,lj 

"^< u ^ I j 11 ' 4^I 4^^^^jua oLiJ Jk^^ « i^j->‘ I Loduji^^.^ 4 ,1 m,li 

«4 

.4j:^^i£, oLil^Lolj ^jlsjJll Cj^Jl>. 4_JI ^jjn fLjL*Jl 

Jjjij ^jLuxJ^l < < j ^1 Lt^ ^LoJ-slI! ^rtlu 

^eilaju^l t^jJ-CAJl ( I.. 1 ,i^J CjLaj-JiIJI ^1 JjS/1 1 ^ j j «* ' 

JiUU >Lijl) Mutations AIaILj cZjlj_ULijl ^JL^ 4j <a I <|J 

L i I I N i >_t>rJ 1 I JL^ /) oJ^ Ji^ 4 t A fl ii 1! 4„Lt 1^ >jJ1 4 I f.ill t, i I I > i*3 I ^ 

* ^ ^ y ^ ** ^ \ ^ « «•»*•. M * « •* ** •« ^^7 

^jl j ^Vl A JL>J| 1 jl t^^^JLj_:^l 4 » i iil^ 4 _>.L«.«-jO 

I JL>.1j 4-«»J3B->. jjL*J V t <J J-jLi-aJl ^_yALu A 

•* ^ 

L-t t.oLuj V ^Lx—us ^JL^ j_^Lj l-4.x^ 

(j-A 4-il>» Jj 4 j:^Ij 1 Jl>- CjIjXLs ciULl^-d ^LtTi 

(^^LuaXl JL>J1 Lo.^ i^_y^Lu3[ f"3J3^3j^ ^ft-c*i_j>Jl 

^jLmjVI Tcj 4JL>JI ^jla j_y^j i(Down’s Syndrome) ^^JuJll 

^ •• 

5jLj^I ^JlA j^^jJLcuJI <^Lj ^^IXa ^j)j-4 ) * * 

^!Lla.H 4 ^jJLlXl 

t AU ^ j 4_^_i_Ib 4JLjLfl D3^ ^_yxjLi ciJlJjbj 

«• *« 





jjabJI 


till ( ^ ^ 4 < .<ill ^_jjLj^l CjJL^J Ljd IJu^^ 11 

•* ^ 

(Cystic fibrosis) 

** •* %* 

^1 ^K ill |i JJUlIJIj ^ <Q mj Lo i JLi^J 3 jCu 3 ^U!l 

j^IoLjlII . 5jl^ . (.-.<A,<,/7>1 (jj-Aj *^lJijj-jljJI Polymorphism ^ 

jajjLj-^Jl ^ (j-4 /^O j t La oJJ^ jJ-^Ll ijj jjju ^L.a rtll 

4L<ulU ^1 1 ,.^ lt &^ 3jl 1^11 cjlj^oLil Lai 

CjI^ rtUfl a. . L^tl ^^.cuaJ^ Ij^Laj 4^1 I fi a 3 -^^ iJiLiuj 

« 1 . (j «J» J1 4 jlij/LL]I ^^^LLUlI iBjLuo 03^ |*j) ij^l ‘- ^ (jr^^ 

03-^ J~^ SjLiaJl Cjlj-iLaJI < (j^ ^^^^3 ‘(JL-oJI j-jX. 

i ti i^j (Hemochromatosis) o^iHl alji jjb L^3rf-^ ^Upb3^^ j^S/1 

•• M 

^ 1 1 I ^j-oIj^^£LuJ| C Cy^ 5^. Ui^ 

(jLfl ^aiiUj •u:SP3J3^' ty* Lu-t^ /’ll To ^ '-<^^3 (Cystic fibrosis) 

^jJI Lai , LajJjua (j3^ (^*333^^ c5>^^ ^3^ ij-uJoj-ll (jJJLA jLiulil 

jj <*iJlj 4^jL_flVl ^13 J- " h J) ^ 4 (Sickle Cell Anemia) ^1 -»}.U 
(Thalassemia) ^jJ\ jJl^ 4^Laj •( V^ * * <y=L4^ 

. Jaj-uyiil jJt^l 43U <a L3V ^^^3 3-*-*'^ 

Cjlj—iLaJI a SLiL^Li. ((1 .(j . J» ^1 t~<lj. AUti aJJt JLLjI ^allj t rtj ^ L)^3 

« I .(j • ^-uiJ j1 i ar.i 4 ..jJLui J^L>. *ijJL.2Kj « I .^j . Jl L.<.j <<^1 
^“i jl^ ^^„i.(t 3 n (jl 4 _Jl3>JI cLj->> 4 ^iLr (j i < <n 

4jL3 ((I .^j . Jl <—acLiaj 4jia-£. ((I .^j ♦ J)) Jl ^jjo Lfcljlbe^ <, ar.Liaj ^jl 

Ijl^Laj (JiSLuJI jukLiiu^ jiLuj-fljVI 4^L^ (jyL. << 1 "IL 

^1 Ljjjj (_dj_^ I U >^tl ^L^ oJ_A L-k^LuaLJI 4. jla r CjJlSiij llri>. (jl-^ 

%• 

cJi_c.Li3a3 4-jJLa^ ^iujjlu -3L>tl CjjJl>- 4^V (J^LuJI^ CjLLJI L^L^I 

((1 •(j ?e _L^ 4_i_La-il ^^jJlj—lmjj i4.j_ aLlLjo 4_^JLj L^_)Lj «I . J)) Jl 

•• 

(jja ^ ^ y® 3-^1 I ^ j.i5 ^alj CjL:.L-u ^ i t it ^-st-J 4-.JL>J1 

a jL ^ dJj-j_J]^ ♦ 4^..ui,itl 4_ii:iJl ^jj-uv L^-Lo lJjJLjj yJI « I .(j • J)) Jl 

JJLsu ^Jxjojj JLl lJijusj JLl I <3‘>!l^ J^jL:^I ^JU^ ^^mJII 

4 a j ^t-uii!l 4 jia c. J^L>. djLa^^-iVl ^j_a3j .CjLajj-i^l 3 I diLl^jj^l 



6JLiAj%ll3 (uJbJI Qu uIiIIjj^oJI t-jib 


LusLx <J^ «(jl-ijl)) (jr^ 4itj-uj jljJll LaJUC, 

iSjjJL^l 4it.tit r <J1 ^] G CjL_4£)jV| (j^ C 

(jjo L>^J t4_^jJl CjL^ .It hi 4 I^LlalijLj ljuk yjj 

^JL_kJ| I C, ^Lj ^'^1 tJ ^3-(LJtj dJLA (jL- 5 Lillj 

^ ^ /^>iJ LujLjuj I jG^ ^ In^J i hLiII ^^^LuiVi 


« k •- 

L^» 


23,X 


46.XX 


I t 




lI J 4l tl 








23,X I 23,Y 


4_ii>JI iJjJUjj I . . J JJ ^_yjl jJI 4 1 I 


46,XY 


46,XX ^ 46,XX 


CJ •) 

46.XY 46,XY 





■^ $ L4-ALJ j L)^'\-^JJ ^1 ^ ' t f il t I 

^ 4aJLx ^ -i~L^ t 



46,XX 


I 

46,XY 


ui j.,) :^iitiiai i 4<^.tl ^ *< t) ^ ^ (jLcmjVl j^l5L) 4 ^ 1 ^JJLw K ^ ^ 

cUJLc^ 4»>>,LrLj (TT) < i«fliTI jajiJI t Ju.aj CiLua^j^lj ufliln'tH 

4^4-ua3Ulj >11 >lt 4,Lfaa*( (^<4)1 uii>4f^lH ^Lui^Vt 

^L-aJLiV ^1 rt\Ti 4 j ^ o.4 ,jljj . L.uaL-uua 1^ cr^ (^jJL^kO 

L41j L>jt.>.i<» IjOC J-SLtlaXt (jryl^t Hi^Tt ^OjlJI jrvLtJL^ 

♦ li,4.t.i^ 1*\ LAIJ.A 



^ • * • » • (JliJL^iJ f^\ £\ 'vVl tjUb^ 

<-^l ^^Jji CjLcJ^-^I <1 t«> / nij I ^^JsLJ <^1 lLUj 

<( I .(j . J)) J1 (jj-^ dH^ »1 La^Vl ^jA»J ^d-jl JL5-B udJj f^yi Cr^J 

»1 Irt^Vl ^JUfc A I < fi^ jJl5jj ♦ L>J T ^ ^L*JI JuLill (J^-jG jJ II m 

JJlC. i^fcu-uLlIu^ jL>.lj ^ U4. t ^to^e-L^auIi 4ijLGJl 

^fl ^ t4.jJL>JI ^ <> r ^ i.uJJI 4 .j1 tj c 3jjl^l g-t t->-w*^i 

0^ J n 4,.,ju4t <Jl 41 ^LLx>-^I 4jj I 3 ^LLa^^i 4 i 1 (i*> 


j»Vi UJ^ (y^-^ (jr^4jLuay I 4 i-uG Jo}3 4^j-4-uJl 

r.LLII _t-saVl ^jt I_tlA-G JL—it-jl _ >ijV1 C.< 4j 

^jl i Ljj jL->. ^L^JjtU jlGJj tcjVl j. r. ^ ^ To (Hemophilia) 

SljJLl « 1 ,(j . J)) —i 4_jjl fl a 

.(iY ^ ^j Y a. 




^ j§ 

CjLiIa^ a <^ Ji 4-^je-Ga 4^j^ CjJjij Jl^ I 4 A>- 

« I .^j , J)) UJ-^ (ly^J ‘L^>^ CO.) Cj|j.aUJl 

4.:aedLm 4^Ljjjjj CjIjjjJII cIjI^ <^>c. 4_4ifjjJl ^JUfc l-oJLjjj > 4jl'^i 

^Lj^y I ^ 4_iiiJl ((I ,^j , j)) jL^j ^ jya J^" ^ 

tiJJj t i ^ 4<1 Aj 4-_jL?Jl ^j-A L_lL > - 1 j i j d)^^^ (■\yui 

^IfdLti 4,^1-4 t(L4-oVl 4_!Lfl_^j 4 _j-ALu_a 4_^Jj 

^ ** 

^jjo (-LILLA ^jLj j. tLUjj (jl i(( j *(j . J)) J1 ^ 


UXmIX it 


C^' d^JLh* t>^ ^;4j^c-*-aJl 4jl^ 

4 **i A ^jISLa^ dlijLaJI 

1 dj[Pj>:!^^ dH* f LCrjVl 4jtjl-£> 1 ^ JL^QJI ^_yjt 5jL_p-jJl 

*« ** 

<4^ *1 14PiJi U JJL-C (yC-Ju-yut ciJJj i.\ <t *4 I g ti j rt, "w aL-CjVI ljUb 

t (Jj^l ^^JL-l^l ihjiJL->- dl>jL>JI d)^^^ Cr^i ^JJ-^ jj) ,.<„^i '^iiU (oLLujlh) 


I_3j^l ^ji£. -y J , ! (_piJ5 nln.«Jt 4 . 4 ^ Cy> ‘-S>^ 

J ^tli ~>- (dljjl_>Jl d)^^^ d>^ cil!JLJ L.L* i rt-<Mj^ 4 L)cu-a ^ j r. LIo^ (J^-^ c^dJi 

•• A* 

J^1 ^ 4 < ‘ ' “ cdU!^ L^J_>J1 J^-i^ dJl^jd^Jl j-LAjasj 




'dsAjLAjJIg foJbUI ijM Cjbj^oJI 

iJSLcuj 4 T<_ix<j ^l-J liJJjj ^Lx^VI 4 jl 4 r (^^jljiJll 

(jJLljj ( jLIjlII <UlSLa ^1 

4. ji fct! ^JUb ^ il4 jl^.j> 1 ^ 

((I •(j . J» Jl i Ur' 1 tW\ 4 ji 4 r ^Lut 4 _ioL^ i4_ji->- J 

JL>>I 4jr jiu aJJt 4 jlj JLtTu jL^j .4.01^1 j*! < fi ItjI 4j1xx. (,*jj 

.4jjbimi 4 ^jI^^JaJI 4^jjJI ^JJb (^/iLcljLil ^j^x^JuL^i 


»*>•»>» 


•• ♦ 


CjI j.t..i.<^!lj 4l^p^l 
jLtxilolj jl>Si Sj-^ljJiJll cjLajLtJll u^j ‘ IjL^ LjIj-j-». ^I LLljuI CxjL^! 

U^J ‘L$>^^l ‘^LulSJI JjiC. l_3jjjus jJb t^jLcttjVl JuC. ^JUb 

L.^ > 2L S jj.laJi ^A 1^ j *(X 4_]Lx!u-aJ lubji—(fu_Iul ^1 ^ ^ jj 

^LudVI 4 f j it*^ 1 ^luxuVl 3Li^ Lr^i (3^^^ »CjIjIj-x»JI 

^1 (_yi_A-juaJ1 JlinJl 3.0 ^ ciJLIU^ iCjL j t I tl " J ^ 

^IxJI ^J-LskJI * (3 ^ ^ L^ ^ 

(jJLlib^ 5jVjJl Juu CJJ^ 

♦ c^Lua^ cr^ oUiVI 


..^ ....J 

--- 

^UJl 

1 </n!l JJjlII 

«* 

^LiJi ^Vl 

V 

>U1 

... 

11 


YA 

C_JU1 

* 

YA 

J^l 


jUjkJI 

1' 


11 

^Lx-fia->Jl 

1- 

5^ 3 < n 

ol 

L-d 9>:^1 

TA 



dUii.XI jUAiiiXI 

i4a^ i < u ^ 4 jt j um 11 ^LaHluI 4jLuaLi ^ \ 

m 

Juu >> U^ jLcLlljVI iZt tM ^4 1 

^jJL-jjj iBjVj Y • * (^j\j 3jl- 3^1^ ^1_t^l iM 4_lm <,u/Jl 


















^-ualj ^_|SLt.uJ Bj-AlLa ljUlaII J-oLaJl Jiic. i i^ 

^JAWI ^—4^ "kscju^ij J.JJC. (ji jl jjjLOLh tL(^j Juu Cjjja 

(jL_a j _«j__*Jl ^Ju-Sj ^ <UL_^j 5jVjJI JlI^ 

.^t >.</:\tl 4 * J-g-TL-tj 1 < <1^ I Jukj 'jj ^l^tl t I J_lIL<-u 

^1 ch^L.->. t<LlLm-4 c.^ 4 rt j ^Ji A UVl ^Luoj (ji-^ 4-^Lc 3 Jlc.L.^j 

J-4—>J1 jjIalJI ^ t T> ^ > 1^11 4jLud^I 

^1 4 j« 1 i^tl cj1jLlc 3*^1 ) (ciUj ^J1 *t 4*L^ *^ 

QJ^ JUU Lo-ld j^yJLUL^ L^l I^A 4j| t. L^LloJII^ 

jJ>.ljJLl cJLL>. Lo Ijl Ijlx 4 »a\j^ 4 jt > 1^11 jLIu-jjI 4-t-t.>i*> 

** 

lj^\ ^yL^ 4t i i^tl jLii-jjl LqJ llt-A 4 jJj4-j>JI 4 Ayi 3^/11 

^ (j1 0*^^ ^ ^ ><11 yA 4 i LU,!! ^ J J,lo 

t.4 UoJI Jjk ^_yJL,i-t^l! (JiiJI (jl ^1 1 JLAj *L_aj^^-JL4 

*• «« M 

LoJlLc.^ ♦ (J *'J } ^ J ' JJ 1^1 4jJL^ aJLC>J 4 .ll 4f^- i 

jJjVI (J-4.^1 ^jjo 4^1 \ rtltf Cjlj|^j_>JI 4-i>.| ^ 

^IjjI ^[ys L^-JJ (j»4—cbJjj L^Jua ijUllj ij. tfiuC. j. Tr-.^ ^j! 0!^-p (J-^—ty® 
(^jJI JL>J1 ^1 03^ 4ai>yK^Ji CjIjLjl^*^I t4 m >j<^H 

jJI jJJ^il 4j 4A| JjlJ 1 jutj (^ ^ ' ^jrttLllj <-yl 4 ji.4 c. 4i-)jjL>> 

.^1 ^ISJI yULS^ ^j\oJij ^ tj t^,ll JJ-^!xJl 4 ulJl1j 


•*.1 ♦ 


l.^i.4^ 4 » (jr^i (jr* n ^JJL^I ^Ij-jl ^ < <irt.Ij 

jl 3 jIj^ (J1?>J| ^^3 ^^3 i ^ 1.^ jiJJ 4 jlA_l ^1 4^1 ^ J-j^l 

(JiiJI cL)jL3eJ IjL^Ij tAj <J.^I CjI JLyjjJl JJL£. (jLuaGj 

^ ^ *l« 

t.yj^jG 4l^!jJi CjIjL^^JI] rUJI JJUlII 4J[^L>iJLIj J (cdij (jjJ 

«* m 

^j).iu—^ 11 ^,-4, <.X diljLyjJiJ) cy-yj3 4jLc.y 4.,:y j ,ru (J_L^I cL>JL.%j ' ^3 ' j ^ ^ ^ 

ijj^ ^j4*id" J .c_djjLo jjb U BjijLLo 4.dJ^.Iaj 

UL f^\£ c-aj^yxll ^ JJljlII <yl^lrt 

JIluuj JJUtJI Ijl 6 4jLua^ jf 3jl^ ;^l tultlj • ji,<4!aJf ijjL.3b>a^ ljL.i..A4 
l-Gibj .^_yL-i.yL> ^JSLJuJ I ^1 j nil 4_jiGsJl 3jJLf) ^JL^: ^1 

Lo (j^\ (Ltiajl j t^ll JJjtil (Jl^l ^2y^ f3^^ (O-aoGj 



|TLbdl C/Uj^oJI 


(jja \ ^ j iiJL»J (jr^l 4JL_>J1 iMonosomy j) ^* ■ '^^1 
** ^ *1 ^ 

4.il.'V * I f^JI JJLjlII (jl-3 L_3jj^JLja ^Jt 1 «Cji j t i 1 JL>.1 

Vfe V 

jjjo ■a (jj^ i“i cij (.T^j 4 “i f fp jjLujj*^! 

eLjlj IjSLaj i“i! I ^Vl f/^>Ji ^ OjL^ 

^liC. (^jjpjLjjuaJ 1 ^j| (J_j^ i (jLjjlj-us 4^1 


*Lui 




Y JL^Ij j ^Ic, (^^!L>o j^jJl d-il^ ul^ ii-ux4*JL>Jl <jLjjlj-j-^ 1 1 JLC La 

•u ^ ^ 

tX ^jjJI t I 1^ iS ^~‘ '*'-"^ JL>.lj * 1 j^j 

cdLjjt ■ j x^ 1! ijjL^Vl cr^ ^J1 j '’f^) lj * y^^ LT^ 

•ik ^ ' w n 

5j^ 4-.iii3hj ;^XJ1 ^LtJl 4 I < n\ <jljVl t 

(jjSjj ijjyluVl X tj-Lj_i_j-uaJ 1 jlj^. 1 (jljL-Lflj tTurner 

(jj *46,XX 4-3jj-jLil ^ i i 45,X0 d j ■ ■ <11 4 ■ j i>^il 

^^3 t^/^' dA^ij^ ^ j-i^caJl JL^l^ljL^ 

;l (jrS ^ ^ OJL4 4^j ijr^ JL>.1j ^jLiJijJ V 

u rt- 

CjI J t [1 


* i 





4 . b>L_iJI^ tj-Uj(^jJI ^UJlj JjVl i :(>A) JS-iJI 

OJL?^ Ua jl ^ J5UUI IJO > T) t nj <n n ^j 

^ * -H- +» ^ 

noJ) A_M^ Ct^ 3 i ^*'J lilidtj i ^ f4^j ii^Tt 


jjajUI 


11 jjulII ju^j ^^1 iJLpJI (jyJtj iTrisomy j! Lr*-y^ *V 

^ (ijJLJtJ IjLAj 4-j i ii ^jjo Vju Lj i t. 4 t.-t-LOi 

JL>Jl Iju 3^£. ^JjL^ILa CjloJUyu^ 4ai:^l ^ij)*<>.V 

Ca>}Jl%Iu^1 {_^\ 4_d^iJ| j| (jV cdJIi cijJLst^ <4 4 . A<.a.11 lj^i^>Jl 

« •* •• 

cl)l j t I JL>-I ^Lut ^J.jur>>. lLt^UI 4-9B_iJbj^ CajL^ ^j.aITJ i 

4 ,a,ji t < 1 !I 4 rtif^ttl jl 4_iiajj^i q] L ac. 1 1 ^ a 

^L>Jl O^J ^ ^ < d Ah^ a (.^J^ i.j.t^i^ QjjJtt£.^ 4J^^lJi 

♦ Ly^ ;^jL>Jl ^^^yJu-uaJI ^c-j-aJ 

(Down's Syndrome - —ill (^jJll jt jjlj _ l^u ill_>JI <?jLA 

jLJvlj ^it, < qI (jj.."! >>Ldl j, 5-“ »jj Mongolism) 

>J 1 j > 1^ 1 1 L V 4 <M ^ I 1 A 4 i 1 <l_ii^d I Q I 1-4^^ i 1 4 .4 ^.. 4 

lLLIj 11 ) 4 (Jj 4 JlJ (Jj-aVI ^tJgijJl O^ oi t.llj 

iij^l lLUj ^]yi ^_4-uj cIjMj f^epLPtLjLLM 4aL>Jl t4^j).tU1 iJL>. 

cdiild iLLoLi cjIjj^I ^-uj jjlc. ^ u*.<^Llij 4-j,, 1.^1 (yujj^ 

^^jJl <Lj^ ^Uj i J-A jt , 1 a" t J 4 jI^ jyjjl^l 

S^LjjJl dJ-A ^_yJu.juaJI SjLrvIjJlJLl CjLjj^I ^^JL:>.j 

m M 

i^LfljJl jxj (^4j^ 1 jiLijo Op3>P^ ct^ 4 ji.4^Jl 

( rt t ti^Uj ,fjy IfltJI L MV*t llj 4 jLu»'^I jjfc j^^jJLl I ^«»At (JLUjJj 

j! JUU 4«i-oL>. ^ ;*J L>^J uU < (j5?l JjLStJ ^ cdli 

' ^ 

cljLsfcj! Qji—L^ <iJLlj (j^J oj.«llj ;^jL>Jl <-t^,ll 4_^ljjJI ^ i*. 11 cxL>. 

«* •* 

icLlLlI ib^^_4XI D1 >-1 ^^ lQ i ^^ |*J? A 

(iijjJll cLUtJ JujLjcJiii 4, 1 I. 4 X, ^^.uij Ot> **' * ^ ■» -A„ X ^ , J l 

^ «• 

IJlA fl ijLjrwU ^^'i-£. 4_2£p3U j ..^A ill ^jSLqJLI ^1 tdri.,^tii JljJlI^ 

«i-<.<■(!>.J 5 wJL>nIj i»J)^ ilL>Jl ^JLA ^j£i JjJi,uU 1 j| 1 4 ^ 4j^L>.J ij^pSjJLl 
1 ^ ^j-uj 1 ^'4 ilL>Jl iTriploidy j! 1 .i^fl tltJlUljl 

i».mJ ^1 1 n u j 1^,11 JjLaJI 4_il>. 51^ ^ (YTxT) 

jl ^^yLjjua ^ ^-otJ 1 ^L*a L^J^l CjVLv jI ilLsJI dJLA l-ljj-uJ ♦ LijLj,ua 

il» J 

A.a^j ^j-4 ^loA-jjud 4 j^1j jjb 

( LuL^O^ JJUIU 4 i^JbL-cuJ j| <L^\ 4JU 


i. 






5 ^ y 



NnjQ'allg |<lLxII uJs 

JJLxIl IjlSLaj ^^lib ^lill «^rtU (tij 

^ ^ 1! ^ ijii 1 ^J^Illm^ 4 i I,in 4,^.rtiU 4 >^jclilAJi i.i^ll 

«* ** ** «• 

j. 4 " < tij (jJ tiJLIjJj 5 Lj„>J j , j C.J IjLjlj Ijjlc 

4JSL!^ i^J.4.^nJI ^^1 ^^,fLL><JI t^ j ^ 4.1^ 1,4 4^1 fTi" <.iil CjVL^ Ijlc Ljo 

^1 Cy^ »Vjj^ (J_iL>tj JlLcj f^jja cIjL_cL_uj J %.i Cj^j^ L_a 

(^yaLIoj JJL£. ^^yl£L i^jPlsc^ :Ij^L?J1 lV® UJ^ ^^4 t ay 

IJlA ^ 4 t i ii^ ^2^ i iMj 4jL<_uJ 1 L)^'L_>Jl 4_Lxjt^ 

(2)-4 (2jl 5^^ c^i 3jL*iil iNIossic «n^j i>iA!I ^ 2 ^'>^tlj ^ 

.f^‘\ (Oi, JSLiJI jukLil Ij^I(>« 




(v) 






«!1 

^ vJ ^ 


(^) 




(^) 



«I * ^ o» —U I- Li^^ 
<Lii>J1 ^lu-u^l ^JLC^ 



.Al^ 1 4„L\,« 4i>vjjI ^iaIj Ci,;p>- lIjVLjnJI / "I'A ^<uj : I ill_>JI 

^ ^ ^ ^^ JJulII l ^ 4 A,In 1 Ah LaJlI^ ^<uj ^L>JI 

i ^ AU> i 4 U . ..Ij ^ AlA LLa :Cj ^L>J| 

uP^ CjVL^ / T1 jL^Ltlij ij^Jt-jL-uaJ 1 JJljlII ^ nt 

^jLalLa CJ^jt^ i-IjVL>Jl jJlA ^ 

*5jVjJI JDU Sj^Jutjia OLjU^-iuiJ 

. it,A jVi 4 ,,^l' 4 ; c (Ji>. OJLrtj 4-uaj5-Jl^ 4 nU tl1 ^LgJljI 4 jl gr, JLsu :JlJ ^Lp<J1 

jJU^j - ^ 1 ^. w A I 4 I ij^ j 11 4 )! 4-lAjlj I J1 cJi£.LjuaJu^ 

Cr^l ti-ijd ,lmjL JL V djjLiJl 


bM3Jl ^‘w j.hrtil 


1 jjuJi Tetraploidy Triploidy ucJLIj 4^T :(>^) jSL*iJ( 

.31x9*11 ji^_4.xx>ii V ljVIi>ji oix^^ ^LdJdi 4 K <tr>u 









/KiQjQ iXllg pJLTtll uLb 




i^ljLiJl jIjJLI ^J\ l^Lc^:; 4^1 >iUl^ .S^LoJI i^U.4^1 jI^II -Y 

^ ^^juil -^1^1 ^ ^ ^ ^1 

(^ cjL_i-u j .*j ^Lu»yi -Y 

Ml ^^yc:LjiJLl jL^j^l 3^^ Ct^ j t" • <1^1 jJl fiLcLLlI (JjftijjJ J_5-i 
^ «• 

CjjJljv «L^1j^I ^J-<t->u (jj^l Cy^ ^j-^aiiellJl 

** «» 

Jij) ^_y^ 4 l“<4“<l,|j C->VL>J1 /ciaJtA t 3~< •jj 

4 * 

Lj^^ _3«Jl JJ-^ Cy^ 5jJL-3t-o 4JL>.^)^ iijjL_?eJ j_y-*—J_t-ii Jl JJUtJI ^ 

CjL—lL^—^ ^LUj? (J 4—5e_4-aJ 03^ 3 ^3 <i At-»M1 j 4 jjjISJ1J1 

i^l_ai'^l |>J V ~ I (i*i ^1 4 jjjISLjJ1 Ij^L^>JI —< <1 3\VI 

( 3</^<U 4__jJU»ii i^Lul (JJL>* cjjjL_?tj liUj ^JSLiuj 

♦ ()A J<Mill) Meiotic Non- Disjunction 


i - 






^ * 




^LjJlj_ud ^_yi 4 4j^ ‘( 3 : 4 ^ l)^-^ 1 

Ij^HjI lx<^t 1 j» > DjI N (jIj^UjI ^ i.ji..<ij.:^ 

lj| (jp3 IjiSLaj » Y 1jl>-1j LlcojL:^ LuLjjLgsj X ljL>-lj 

cjIjj^I jjlc t LT^ 1 -^ 3 -*-^ ij^jJI LM-itj djLjjj^ Lc 

•* ^ 

iLdjLuj Lj^^j 1 < 0^3 LiU^^j (_^jJ 1 jV 1 ^«-u-L^I I 

^ ^ M 4 * 4 * 

JJ-C. ^Ljua.^ jl 0 I 3 '-^>■^-'^'0 03^ ‘t'-^ CjIjj^^) ^Jlx. ^jLfl 

4 < <1 rt*i ^ 3 “^^ ;J 1^U.11 IjlSLAj i4.jJLiJl 3Lt>. ijr^ 1 il < n 1 a cIjIjj^I 

CjIjj^I JJLC. i '^* t'^ 1^ 3^>^ j^-4J-t-u3 <j! 4j^rbVl 4_jil^JI a-jX^ILljuJ t 3 X : 

4 * 

4 ]^ jf j Tl JljvI q\ ^^jja j ijjLSeHJLj Cj-\-y Ji-3J 

(JL 2 _i Lq-^ 3 I 4i^L5 ( 33 ^ 4 jlr oliij^l ^^j.jcj>. ^jl LlLaLju:3 03 ^ 

^jl I- 4 J 3 44Jau!u_ij ^1 _*_a 4 _jIjjj_^ ^“1 „4 ^ * > 1 _a! ^((4_-c-jlj)) 

44 

ijLfl aVI ^ ^ 333 -^ 03^ 1^333-^ 03^ crS!-^H-^' 

' «• «* 

jal jijLaJI ^ t J >«r>,ll 3-^1 i Lj-aLjua Q^SLj_ti( ;^jJl L<s 4_flj-JL-c 



IjlA I CjJlvI Jl3 UjjVI ^jLflJl \ ti^tl 

(J^LiuiJ i^JL_^o cIjI j Ji I ^1 Jlj_j_>o 4 j.1-4 r ^1 

^_yj»_j-juaJI 4_j^ U>^ Lr^ ^ cti.r^i ^«ii.4 4 

‘^f-^ Ui^ LM-i- ^ ^<u^l J^L^ j-^ 

jJ^LijJl jL&Lii^ .x jjk jJ^-Lill ^ j c. ^t„x j^.tl 

^ 1 STnI 1 ir. ^ 3 - 2 j 4^Vt 4 ^^^ju3 ^ 3^1 i^\ ^LcIaJI ^*0 ^ ^^IjJI 

i^jA ajLAII j_yi.jL-uaJl ^ 3 ^ I jLL (^f twAjL^Li-ul)) 3 I oJ^ju^js^ (^jil ^-Ju-x-oJ! 

> ,t^fl 03 ^ 5j3l.^Jll 4 -_jJL^I 4.ij1 ^ ».L^4~ij ^-xX, v^Vl 

•• *4 «« 

>.!Lj ij^Vl ^ ♦■j Lla-AjuaJl 


co rn : . ^w< y* ^ 


■v»»? i^ i w>atfmn <** > i ^ i ‘ < tre e f i r w iy^^ ^^a^ UA wwM. n »rr.r i »j »4»*4oPW» 


5 ^ 1 ^ d 1 


0-^ ^3jy^ cr^ 
' *• 



c>® ’-’JJ>^ tjr*^ 







5^1 < J H I>hJI <LL>.^p,l Lj^^_>J 1 ^L-ai2jl 


jLLAid Jy^n u^W 
4^Li: 03^ CjISLi^^I 4j' 4 ^, 





/ \ 


jJSLiliJ JjtjJLJ-t-taJl JL^I t rrj IjLU ^ J^i.L>Jl jjlaHJI JjlJJ 

^oi^ll oV^-LulJI 










d^Aoibtllg foijiJI CibjgoJI 


L^J^OJ ^^-Ul X ^ 1 J (^jjl Jl-lisjJl IJlA 

«* h* 

jlJjJI ^JALJJ 4»L»,,t.x^tl 4 Jljjl^I JLjJLstliJ <Lu^L^I aJuit J'jfcTLu/l Jl^ 

L^j4 JlIjj CjVL>JI j 4jut3L^j 

^_^li-(iLjuJI ^jl ^JLjlI i4 luiuCW JUJL.>0 Ijui g.1 lU^I Vj 

I (jl (jr^ dllj JL4. J » Jg rtLtliJl (J1»VL>. (Jl_>Jl \-jfiS^ ^^yrwjLiJl 

III 

Barr ^LaJI 4 i,4.aj jL ^j.^«-uj j 4-il^l Sljj jIjlu ^4^ill 

4 I CjVL>JI H i (-J LiJ^jI dJLIj (J-ua_^j (Jj^ ^Lj 

•* 

X ^»Jl <^!l JJLc. t 2>^Liir> > 1 ^111II 03^ tc 

%* M «• •• 

Jl>.|j (j^) Lr^ 4-aiiJl (^jJL>«j JaJI 

(J-^ (j^) ^t-i.iij^ ul^ 4 _iL>J 1 Lul iiU Mlm ^-j-T X I (Ja-«J 

t^Jea_JiJL4 Jl^ Ij X ^_jj»_j_-t^ *1„.><J ^jj "v 

.jL ^x«.arw (J^LiIu ^ LiUjll^ 

4_<3j^l_ILo 4_i_bai^JLl 4JL>J1 4 ji^v. jL» ^ ^ 

ij^j-A jL» <uuju.,:v * LajLbij io , XO 4.iitjL.«/*iH 4JujuaJlj Turner j-jjjj 
' «• 

CjM^ jLj ^>->iii ^ j d^J I_aJlLc.j lY ,XXX 4 i.* I I^^H 4_iLi-ju^l 
iJbVLoN t-rt Ml ^ Li^ jl lA ,XXXX I 4 j « 1 la \I 4_jLj_ciaJI 

^jlI X ^ f j I ^ n t rtc.i loi 

4 j M 11 j—t-oJuaJ JjoLiJI I i^ll 5 jj_;:v^I oIjjjJLI Cjl^Lxduj 

♦* 

3jjl%_ 4 45l^<4 bJUj I j _] 4^1 j 4j5vtl 

(^jJlj 4_4Ui^ ^ ilj 5 jJl^ er^i Cy^ 

4 a U, r . ;j\ .cj^iiaLLI ^Lljj L^jJ^ 

^1.^1,( !i 4X^1^ C-i^u-tJ ^_^.a.j.jl^! CjI^j^I 

*• ^ 

♦ <Jl>i^, i, i)Vl 4^ior, 1^1 ill*! V ^ * j i^tt 4^^^JdJI 

^ «« 

l^ijtdjj lj^L>Jl (jyifi (JLjliij^l CjISIu-uI (jyS t-jjLuJl 4 jl<ic 4jij^ 

«• ^ 

4l^ 51 <»n.t.ii,ll iU>U^ll oLjj ^IjjI U>^ i^l l^oiaju 

c I jj. Mln ^>A_jJl ^_yj_iVl jijJ jLiLcj t^.^-L. >» Calico Cat IL^ 

^ <;lj—XJl jjJ jl (XUj (jjUl ^J_4_lu (^^1 4_^Ltfjj—Jlj 

I 5jl>.Ij ^J$ jl i^n X jA_ULiJuaJI j\ij^ ^joLuaIt>.l 

j^^ 4 ^Ljl!Ij j^^i j^ ^ U5^ Lq^Ijl^I ^ j-* j * j«11 JL>-| 




■ « 


(Ju-t->. ^L>. . Jj_ujVI 03^^ L>^ j t ii-a 

^ *• 

^Jjj (JJ^J «-X L>^ ^Jlj/.all ^JjJLl (_yi^ l^jl^i^JLM <ljLfl 

cjj) i.>>l iil L^l 

ya U-i^ ijLfl j_yiVl -o-^b Ui^ JmU ^ 1 ^ ^ H / S^ i iJ ^ 1 

*• •« 

^jj-ioill CjliijjJLl ^1 i<LJLaj^ 

< iil»L^ »i uh j j!i Lcl tf.\^^ujj ^.rti (JSLju t,ii ^ jij-u^Vi (j 3 ^^ L>^ 

4 ^jj^aJJj .X ^* > i^tl 3^^ Lr^i"^ Lt^ ^*^3^3^ U3^ 4jJIj ^j3^ 

l^j 4 L^LiJl jij^VI (JJUI 3 (j 3 ^^ lt ^3 ^*^^3 

«« Ml %4 «« 

^jJaju 4 la^^i..) Jl^J ^lr<.V.^u‘< L 4 J 4 jjjJ[, 1 )) tilt ^1 4,La.<iu 

.(Y^) JSL^fUl L^UJl 



j^^rL>o (C8.1icO 5i o (iji,l ^Qaiill jOiC ujI rtwt TLa ujLjj^I j^5L><.^ iwJi ii '(^ ^ ) (J^ 

L}^1^ jl tI lAj l>^] C 7^ 4InrtTI oOA 4^1-w ^ 

•• ^ ^ 

^1 LjiJu.^«Ji ya ^L^tJijtii yciju^i 4 (ji ijjbj. jL^tj 

<J1}^ CiJL>> jij Ly^ ^ 4 ^ 3 !^ <iU.«5Jt > rtinirt JjLiuLi/ 

4 >wm*<n jlj ijUJjj 4 I ft. l 1JL>' JLd 4liixftll ♦4i^^l 3L^ 

L^yL>> J,C.u>-Jtj J.4.JtJI ljbuL,c-;<,>iJ JLi lj U u-J ^ I ^L-j^LiisVl 

>4.^ .tliljj^lt a^LJKTJI IjL^ 4^rtj£ Al^ytW j^_4 ij^jL^ 

uitjjd^ 03-^^ ^3^..A.tiXI ^j^ll cjVi yA LjJt-^t40 

^4—Jl . J3—u/Vl jjJLII yc, 4Jj^ ml, I J.4—>0 j»Vl yn j-_>^Vl I Alt 

4^^3 ^VI ^j^XI Lai 4 ta(MUI ^3 jV! i^j^XI 03^ <i-lU>JI y^ 




y^ Ck ^3jVI 4^j3Xt tj) cT^i J’tH'^'^ <^l43.uiit ^ILtl L 
^^JLc 34 j^ 3_4 i4j j«5L>Lu yj^\ <4.L-:k 4JLd I ^J3-^ J-«.jtJ 

j^i y\ jSLuu ^JLoZt U^^3 ^4-i- 4-<<i ujj >ii 4 Ju>> 

.liti k-L^ i4lLaL^ jjSHa ^Iji^uJI ^ILl 




Stem Cells L>:>UJI jt LiHI L,>U 

L^jJl-aj jLLcj C,«j >. ^jj 

(jO_ a _^ Lr^ 

*• ' 

L^_Ju ^ ^ ^ LT^ ^ ^ ^ i i lu 1. ■ LM t 

*« 

4ju:rjuai«_IL4 ^LIjV ^L^Tl!! ^_yJ_C.j 

^IjlII jJjLSLjJI ^ 1 r 3jj_ 2JI Djubj iuiLjLIa^l 

4 rtjlnjJi 5jJL3tja ^| Jj_5eIiJl SjJLillj 

jl i Ijl»l^4 .4j-o-4-ujJ1 OjL:^ q \ . \^t/o 

_>. ^ISJI ^^^ \j—urt '(C. 

^ ‘ “ ■4.n^.t Lb^<(—I_1^1 <11 

^1 “t ~(j! ^jU~ on 

^Lb tiUj 4_-a_il3jJI 5jJL-5e—4 

<LtuA) (^i1l!1 ^ I j-<-uJ 1 j . 4 _Ljjl-4 4-p^jL>- SjLcIiJ 
lIlA ^ ^jjLu-AJ Ori'^^ ^L^J-LJl j-^i-^ J'j^j 

cLilji ^4 ^jyiajL_lI T) (j! Zygote 4 -ar n.m 

LjOJ tj I_^ 1.^ a 1 .t LjM_9JI 

jflllj 3jLj:>.jil 4 c^IliI ^ n ‘ ““ (jr^^ L it i i ,.V! 

SjJLaJl 1 ^ Tr,<4 j-^-..all ^Jji_*JI ijL^ 

*4bLa >__4^1 Ly^9 ^4 all IjlA 




*4jj-cijjcS^jLj I 1,.^ :v ^L£, 

d\ • TI i .II j 


<■ I f t f H t 




* (( Vj -^\t jj \ 





•• 


Lo ^JUb ^j-C <Lj^1j cLj^I_u ^L:v| JL^^ V ^LJlIj 

jLfcj (JjO ^ ^JJ^** 4_5£poj rtLil 4jua_j^l jjiauj ^jijLJj 

^LuJl Lol , 4 <^i^.sr~JLl Lj^L>J 1 Y ♦ • Cr^i itt.lxH 4 jl <)r, 

JLd-d ijL^I 4 .i^L^j tCjljlj)j,>iJI <.-uJ^geaJI 4.^ulu l^^r. ^j_L(aL>Jl ^clb 

a lA-P (_7^ tilJ.l TiTiJ L/A ^Lq-i V jt ^ 

jjl ^jlaZLtuiJ ^7i.>. CjLdXiaii Ii4j4 j^l^Iij <^.j LujiXl (jt t-JjLfcoJI 

1 ^««t.d 1 JUJLaj Lr^ Ij^'L^I (jj^ (jl cl)La-u:xJl oJub iciUjJ^ libJUtJ 

lls] Lj>liKJl ^ jJ-T J>^1 (jT^ 

. (.ill j L^Ia 

fjyA.HO LoJ jLjl^pill ^LqUaVI ljub ^IaJI j.^liaj liLl 

jL^Vl J^Ull ^Lxll fX>Uyi SHuman Stem Cells 2Lr>-^l LlUl 

(Zj L^.j^xll I L&jIjiCil V aj. j^..<1ill 4i i <oJ • 11 t rc. 3 JLj JL:^ I 

4 rt.Lt **(11 CIjI ^Lirtlill 4 _x^qJLl 1I 4.^1 .<4111 ljbJu^_iiij (CjIjj 1*>"tt 

♦4 *• 

^1 ,((4£^-_5e-tjJ 1 Lj^CsJLj)) ^c^-uauu I ^ d,b>UJI «jul> 

4 J J . ' I Jj lr~i j ~' (_jl)l 4 Jti j's JI J - n _ j Ju«l JlLo (jjjj-ayj (j^Luu t UUJl 

Y * * jJ't ^\ ^1 i3jl->>Ij 4- jl.V (jPJIj (Zygote 4 .ar ,,3,111 

(J^-ua_>Jl (3^^ (Jj^j ‘ ^ ^ <-7^ j 33 i4j:»:juijVl iuil 

' «« ** 

4 4.4 <1 CV (jt5^ AC- L^'-^ CJ^ L-Ooill L^Uk ^_yiCr 

4l>-j.^ 4i:v^pLi aJJt ^ o..> <i3j 4 ^ iL<^*i U Ij^'L.;^I (.lil^ cu C. q-a L3JJ^ JkOjut£. 
CjI—< aj In A Cj-SjJI (2iIIi j-Laj BlaStOCySt 4-^jJiJl 

fjyl\ 3Jl>.1j 4 j!L>. 4^JH^ 4 Tc. 3111 4-tiaj^pl L-Cm 4.^^! 3^^.^^ 

4j9e^uJ ^LqIjlI] (TAp (^^tJ j^C. J uoIIobJ 3^^.p£^ C>^ 

^jSuQj <Lp^illl 4.^1^!jJi 417(^1 3.i^->*jH L^CiJl ^1 CjLj|j_i.>Jl (_P£. 

I cjI ^ i^I I j 33~ ^jl I*^ 11 ^i^Lujj^ jJSLiuu L^!ic.lj|j^ 

J L^CiJI C-li.Vjf. I llsj 4^1 jJt (.iili f^A j.^Vl J I Liaiill L.Aj.51 ^ 

4la-lj_^ Jyj5 (^1 4lj^ ^ I j J ^ 

^ 4a 

iLj|j.j^>Ji (—al Ijub^ A ^.Iqh rJ ^.<« 3M (a 

- CjLLuskJI 4_ul1j (^ jlil ji^JlII 4_(-uljjJ 4 o ^ 4 cl>l 3 >, iIn" 

(Transgeneic Animals 4-jJLi-^l (ZjUlj-pJLj 





JjS i.Mftll LU3 


CjII/A Ct^ l1^ 1 ^11 _ Vi ^oLJtJt CjIj) n.iiii 

(^1 4JLj_jljO t—SL-uaj L^l^j 1 ^IjJLt-j 4_u-i.jiJi ^ ^^^ 

Li^'L^iJi <; ^ T J ^<0 jJTJ 4—%-BJLXI 4-xiajj_^i 

• ft ^ 

LIILljuIjJ tfl_li_JL^ L« 1 j <j’\_L>Jl {JujJJL^J 

t ^1 l"iI ^1 /1 ^ ~ A 11^^ p j A <_fl J ^ \ MON12 BI■„;».,fcitXi 

jl ^ 

cT fi.ii:^i,x4rf JLd^ 1 JlL^J I 1^ ^ I ^ Jl»^ 

^JlI^I BjuJU;^! i^ljjJl ^_yic. L-.u^-:aK2j| ^ 

^j^Lj B^^ t^i-A.U-II ^UalLtdoi 4 _u-uL<-ia^ ^L<.^t JLdJ 

^^^_i_l.>JL 1 ^"‘ i <1 tVi j^jj^ L—JujlXI ^ 1 r. ^_jj) •><JI ill iti 

cjLB-^ucxII caIBlsL.^ 1-^1 i4j.j^l9 B^^JLdJ 

IM «» ' 

^2^ I "j'>»Vi ^^L5>2JI ^jk ln*i I II1 L^t i^\ i I u<-t 11 

L^ j-.Mjj ^_pJl 4_BjjiaJLj Lo ^ 4_t-oL5^j iL^LB_t-£> ^ Oj-^ 

*• M 

L^Jud ^ ^ j cl^^ L^ILtc-A^ ^i->J ^1 L^jJL^ lLDjL^j < L^l ij "V 

j-iIuJ Jl^j iBjJuuLo l_BjUo^ uu7i ^3-> (j^ (jr^l ciUj 

jjL_^ 1 ^ 4 (iA j^^il) |.U ^ 5>^Vl |.LVI Ijla 

Li^L^ a 1 /^r«d Juu LcLc. ^ CT^i Ai-^o-Xs-II ^LjL>.| J B,4 1 ^a-. IJ 

53 ^^^ tfjuib^ 4 4^i^i 1 <^>(1.1 L^Ls.- (_yJ^ <,^>1!I ^ji lZjIjI^.^,> 1,11 LiiuJLLI 

-- > 

4—<-4j1 < (I "hH CjLJsL A^ii Ai^VI ^loJL.xa 3 juIsuj ^ISu 4_jJ^3^i 
aj »^j1_4_4jjV1 (_^Juc. 1 J 14,in 4 Aj^^I£> SjJLa Jl^Gj Vj? 

<^4-4^ 4BJL^ L^l I « tii •-> 4-4->iM. Ml ^Vi t-4iuJLl.i Lj^4.JfcJ 

Jl Jf ^ 

^jL4_ujV 1 JB Bl (3^1 4 >j_a ^J-V.r< <.tjiB aLoJUJI 

B^^—iXaii. t B BtI Ijla <~<j ~w 4 4 j 1 j ^ B^^.j>.L!Lo 

(._J^| 4\i>>f^- Ij^L^ ^jI xB 4 4_^L1!I t .41.^11 .4-41.1 i 

.^L_«jJI B.5 j.j:^jJ11 ^jIj B 4 ^j-C. n 4...L..ABli 

<ait 11 ^.owj ^1 ln ~.I it 1 (j:.t.i>> 1 null ^_^1 jl1I ^L^-ILaVI 

t -«^.<ia Ij^'1_j>> Ij ^ 11J ^Ls-li 4% <_al 3:i_B_>i-i 

^4^,B i H Lj^^_^>JI (_^-Aj 4^L t.ti tVI ^L_Ja_C.i j).,(.^ ,C 

^ «• 

Ldli^Ji L>UJI 1 ^1 <>> f I Ij-IaJ L^jJ! J-» r< ..4. < 4 U 



L * 
LM i A 


—>. ,>jJl , vuL> C J-J1 , jlL^JI 




5ji rtJI L^ f Vi ^ L^-* a ^oJb^ _>-r- (jj!) (j 

jjll >Ji —uij 4 rt l^m (j 

JLilj (^_yA rJlj H ^jL-uaj 

^ L*} I If I ^ ‘ I Lt^ Lt-u I ^ ijJ i LdJ 1 0 ^ 1 ^ Loc-jQ j ^ Li j I ' ^ ^ 1 iJb Li 

i ^ 4JI ^ j ‘i.4^ I lZjL> iJLi 4 i i ill m t. i lal I 4 j.l$ 4ujh.i^^^j^i 

-Vv ^ 

4 _J JlJj Jlj>.V . 1 iCJl i ^ i^t ^ J r u L 4 ^L^ ^>^l 

l_4jJl£:j i^Jij utnH 4.JLXOJ jLc. ■ I I'CJJ jjJl.±j-LJ 1 ^ jcj>Ji ^jl 41 xl4 
jL^ ^J-4itj clijaiJfl Ji^ j>dajjJl,| Lckj 11 [jyu 


M ^ iui 


i ^ ^..iji^ « JLl^JLLuVI a ^ 4 "i !■ i uj 

^Lal Ljw j"i.rt a ijlj uuJI Iju* IS JLi-o-llLiJiVl 4 ^1 <i,<j Ltiixll 

. LiiuJli ^^'L^ L^ ^jJC'iri (^^^1 4JUJI (-^Luiji^Lj j^j »LiilfcJl 

^LqJlII Lt.u-I>3 (jr^ Cy^J^ L^*^l L-al-iirrC^l <;L^ Jl3^ 

^jl^ ( Lmi 'i a Lj^AJw (,j1^ (J 4*1 V 4jI i^_yA 4jj^i3 lJLi:>. JuojX:.! (^OlII 

IjLiSij t IjljI ^jSLoj V i f^i »fJ ^LujJl ^.>4-* LN-^3 nJ1 

Lj^Ljv ^ I, ii.'vJ I 4_i^ ujJi I 1 ‘^ J * ^L^jlU ^ '*j 

iljJujiJI *—jlLa Iji^Lirj .^LujJl LibwLS-ii (jjJI Li^LjiJl 
tjl^o'i.tiiL L^L^ uA^ il^L>ij L^>L^ '•^ji^ ^tu ■ tu 

{^ IIJ1 iJjJj J-SLioij (jy^l L^Lj>J1 ^IjjI (J^ ^ Lt * ~i 1 4_:^L>JI 2 JLj>. 

JlL>J1 ^JlL>J1 t nj JlL>JI L-iluil Ij^kLjstfl 

^ Ii^«j ;ji "i m"t . lX Jt 1 Ml ill Ij^1>L^j ^q>.JeU 

(JL_i-iX_S_Ii_ijiVl (^VL:>. m I ^ j 4 Li3^_)^-C, t A ^ t^1 L iCJI _iJl pljjl 


— ■? t. . 


^-jJl lj^yL>- JiS jJ^ i ^ J 1 intU 

U I " U 4* M 

4JLa>. jjLfiJ^I LiJLaOJ 

4^jji1j 3 (JL?r a J_j<J L^i i. rtJ ^ L H ^ ^ j* Lc: (jj-Sj 

^ ^ Hi l—iijJLl Ij^L^ 1^ C. [ L-il U ill . I 2.5 il—iiull Li^Lji- 

4jLi^ij V (^^^->-1 L^Ljv 4l\^ (^JlII ^j t-u f 11 Li^iL-^' Sjlc. ^^j-Laju 

jLlLij .J^T UrJl (jrl! 6^ Lp-^Jixi (^jjl 

L^iL-i* ^^jlciAJ L^j! (_yi£' 4_3j^^^j^lj aUcxxJI ir^aj L_iju11 d} 


^_JjjLLujjoJI LijjjuoJI 


4_ujLuac. 1 ^ ^.L^IxJI t4 al~<-^Xi ^jJI 

f^jja ^jSLq-XLJ L^LL^ 4-:^^ Ij^du l^£.LLaJlj_ul „„V,n4 IjlSLaj t^LajJI Lj^-Li. 

cjL aLuuJi^V! djjb IjlSLaj .4jj_-cjl1I Vju j > Lj^Li^ 

^<4^1—ill i)l J. rt-Tt t£3 Cj^ 1 4.‘4j^ju ^ 5jljJl-:v qua cLL>*j! JL^ 

La^ (i^aLftJI 4 'frjurt ! 1^ CjVLx^ 4jLj-ui^ Cjl.,<a.j, .JrtJ L^ QJ^J^ * ^ 3jUJL^i 

L — <-LUjl^J tjJjLA 4_u1jJlJ| Cj <.~u 11 4_^La ^LjjI I ^ ^JiT, ^j_Lajj 

"i-j-u jJL.>Jll ljuk cjI Iitf “ill _ L_fl_>-V *» 

Li] 4_^j\jjJL_<-uJLl 5^-Jt^ 4ir<_<-oV 4._j^lj_ua_4 

Clt^jJ! 4»_5 c _tiblj jw I L—^i 4-L_LjjVl <>JlA ^ ^ ;jl LJLJ3 j^_C. 

Lj^ 4h,!l ^<4—^ ^oJLjkjl L^—(.,7^^ 4-j c< Lift _usl—>JI 

»jjjlju^-aVI a 4a£;l ^u'^-Vl ^ 4 .ju-l«Lu-uJ 1 diLioju-aJLl 
4,^ixJ^I LuZiuJLI Lj^L_>. 0_jJLj>J1 jlI^j 

4 J. ^ A.*i I C—I L^ ^ ^ 1-lJl 4 ^a_uuVI 1 i.V A cr< ^iJ (<^ 11 

J 4.JI lAiil Li!>L>^ ji ^Totipotent Stem Cells ((JxoVl 5 ?.IjlJI L>L>.)) 
3jl I r. t^a_c.u_^l Lj^L^ cJ^ SjJl^I L^ Lj^iC>J1 

La| , 4_ilxiJl jtj_iij 4.L14 diLc-l-LdO JUu (jSLiJiJ ^_yi5l 

Adult Stem Cells 4 Jl1LiJI \-t\i Ul LMJtj 4IL,t.■^. 

«• M 

^Lij] SjjLa t^c.4.ii-^l L^Ix 0>^ ^-^^1 ^i-a— > 5j3j:Kj_a 

» «L3t_(_aj'^l e-uSjJ LM-idl 4JijLa 


uat 

L^ ^C.tftl tM) ^_yill 4 A-^jJI (jyl^ f-Lu L-iOuli,! (■ AAi^) ^1 

4_^JL>JI Lj^LihJl ^1 LiouJli L}^L->> - 4.j_a Jlj v ^ (^j-)l gr,^..(..i,iJLll 4._^^^ 

3S>13 c>^^J iEmbryonic Stem Cells 

L-ilj t ^ tl 4_LaLSLJl J-UD^I 5«:1 jl__^1 Lj^*! _>. Mij (^JlII i -H 

JUU Lj>L^I 4-c.^_«i_j:teu» Totipotent Embryonic Stem Cells 

tJ! II—n jVLj 4 >• rtlU 4 11V 11^ t4i j^—J1 ^ CJ L-»^ <.<,i 

JJLC, jjl "u 'i/j 5^^ 111 djl^Ial (j-U.3^1 i ^JLA ju>. tSjLC. 

(BlU-StOCySt) 4_^^Jlj| 4JL>.^^^ ^ C^O ^l^tliuLtI JuuL^l—LdU 


JlAj 3 jJl 2 JI L^Jja 5 jl>.Ij I Ij^'LiJl <?JLA 

<j ^ .a-^Tn Ul ^ISJI Cy^ I ^l»..aej 

ojufc r.i ^ 4 jlV ^\ L^ 3 A-A T> V cj|jjL-a 

Lxj iBjjLflJl 5<il jlJI (J^ 4^^L>J1 cjIjjloJI 

«% 

jl LJ Ijl^Laj t^L-<aK*< ^ Lj-=*^ LijL^ ^_yiajLJ t L^Lu.:^ 4,1 SJIl<u 

«• •« 

^jl 4— lL>. ni C qua ^ Qj^ JL>-1^ ^j->L<^j| (J\JLS^ C>-^3 ^ ** ^ 

I A Lolxj (^_yuaji lf>*< A lj\. i <1 il Q-Ljo^ 4-«-u.4 ^ fr tu m t <i s 

t A A^ j..4-lii 4_x<a>j^ L^ C,*Je-ufj ^ *♦* J Jl}^ 

^>.^>,U 3^LcIuJ JjL^-j^eu L^ Ijl^j (^>L4L^^ iJjj 12^ o^jJua 4_ii^ ^ ^lu 


^ * * ** 


S»l J .Jl 3 ^ ^4_^LLaI(JLl^ 4_;t-2_j..d_>Ji ^Ij-jJI 3 jVj 

t4 j rt„j,.3, >Ji ^I^JlII cl>^ I ^ ») Cj1jJ_ 5J1 4l>jlSJj (JjusVl 

O^ *- *: >->■ 4LvjJ.I jLi-a-iijVl q] J-i-fif u* J 

1 3 »i t-> iS ^(LjoI^ Ij^ (J^ ^t->*~A ■ A qCi j I q_a LaJj_A 

I jl%JLu< 1 q^^.a^ Ij^'L->JI djL^ ^1 4 j I <il-t41 "V iirf'>^^i^ 

^«Jl*JL!^ , f.\^-LM jl>- ^ ^l-tun < t<^l oLiLo-c. 

t4 ilr c—>L q^£L>JI 4 jtJL4J t JL^ ^ 4 ~u.<i, A oLil^^l ^_yk. 

CjIju jL_ju=lILSiV( i^^JxjuuX\ I 4 a ^-a Cjl_d-i-jXaJj qja 4J LI 

oi .il4 C, Ijl4) J ^ILljuLj 4-aJ n~ctl ij j) 

CjV 3^ Mitl 1.1^ 3 >. CL»VL:*_a ^IS^l 

•* •« 

oL^^—«iaJl llILLa^ c—»lj! ^t j > JI Qj^ La^^-j-cj jL-ojIj 

jl ^ 13 ^^ Lr^ <— >Lj1 j) j qjA j. ^ i^ JJljlI (JjusVI 5(ilJ l_^ 1 tlllTLAJ 

^1 J£ (^^i^LSUl) 4^3L^yi ^jUuUl ^ J\ VI ^^jJLl 

^ 6^ d^S- i u-^i 4_a-^jJl 

3 -<i^VI S»lij ^1 Lj^4_;>> 3 -^«JI L^at ♦ I J ^ Ajdj ^1 L^ ^IjJI 

I ^i3i,3 Tcu ^-^cuj Vj i-a3>V (jLu-uj!^ cjIjj-^i Sjjuiim 

CjLjL:^I V cltVjL^AiIiii Lju^I^ LjLj I^V LlUjij i 3-‘«JLil^ 

3^» 3rL,4 <1 A Qji 4,.^r» "i t.M LjQ q1\ 4_dLjuoyLj i \ ^*fr 4_*jLja 4 _*_aL:w 


O^ lLUjJj i^_^jjLflJlj (jOjJli-uJlI (jyi-C. 4a^L>.j jj>uJL>J 

(qa 1 jla (_yi£. c;-«j^_:3e_iJ 1 3 ISLJ/VI 3 ^ 3 ^ *■"*' iS^ -j-y^ ^l*ji 3 j-i 







4 JjudVI 5^Ijl_J1 Ij^^L_>. <.uj 4 1 ^ ^ <d j tl ,,. 4 VI L^iL^iJl 

%» ^ 

^f) Totipotent Embryonic Stem Cells Human cjIjJuJI 2LUISU1 

i j*il i /■ <1 1 i'v. ^TlIj 

S^IjlJI Lj^Litj La j-^-3 5<:1 jlJ 1 ^_yjL!lJl Cal 

1JLA La Pluripotent Stem Cells cjI^jl^JI SjjuLIJLI JjusVI 

^jl 4JSJ L)^ 4 j 1 L^L>Jl 

»—a^LiJlj al i~M444L ^1 ^,ia (j^Suu L^L^l ^IjjI pLt • ^ ^Jgnj 

JjuaVl S^IjlJI L^L>. cJiiHitJ LdJjLJ (_yAj 4^j;yL:^L Jta_ptj jJl ^_y4U4j-u.aVi 

•• *« «» 

jl 

Ji^ ^ j_ 5_3 LS 1 JL 4-41 L>^l5 La-Sj .Totipotent Embryonic Stem Cells ^lalfJI 
4 (iA jlia 5 jJL_*_jJL 1 JjuaVl 5aljL_^l L^Lj>. (_yic. 

CljLstjVl L^l. 1^"44 44 ! Clx4^1 lII)^ 

4 —aVI 3 jL-%J11I cIjLVjJI 4..^^JSL>. CjjJL-.uoI jL_dj 44 , a,.,a a1 ^_yA 4JL^^>o LI 

oSJt ^^ 1.1 4-" «..1 t 4 < tt JL ^ <JljLa^SL>J| ^j J 

1 ^ (jJjL^ a tj l«>/I cijL.uijj ^ 11 1*'>^ «tl 4 ^ 1 “ 4- A L^ 4iH 

^ 4 ^^.a.IL>JLl diL^^ A c.j 4 n U j (jM) j .4III,j 4.44IIj aLaJUJi 

^1 a 4 4 i 1 L ^ aj SjLsfcoJll cIjLV^I CjjJLual V* * ) ^olra i.nJ' I j^Ll!l 
:4^LJ1 4 jujVI tisjjj-iIIiJl ^1 4_»t::fc^ L^L^i dJL4fc ^1 JLscHujjL 

djjjl ar. ^^L>. ^-oij 4_L>.V1 I^ jlr, JL^ Lj^LiJl (^ ) 


4_L>.Vi L^iL>iJl Jij) ^1 ^jLseJLujl ;^jJl tjl (V) 

.Lxla-uoVI ^-^S.LlII 4jla« 1 jLtJ ^ iSJljI^I 

. Lioilll L^L> i^\ 4j£^jtlb jL>.Jj ^1 

4_dJL4^ ^ljL^_t_4jiL ^1 a 4 1 ) ^1 Jl^LjJI ^1 

. l^ilSLiful (^Lj ^jLII <■ 4 4 iilSJLl (3jn>.1 
L^L>Jl aIi > V~i 4 III (_yic, I ni?)lj-a SjLstoJLl iJIjLVjJI 
jjjl TT " \ ^ L^C^Jl i^jja Iju^ 4 ^ ll’i a < ^^LjJl i JJLC. ^ a (iijL%-]^( 

JJL^ U^J ‘ ^ ^L^ i a ^ll—Jtjl \j. ilil ^jl (3.‘ * “ 

4_^J_-cIt4 4~/ 4 J-^J LT^ 1 ^ (ji^XI dlVlM—4^1 

M •» 

L^L>J1 ^1 ^ Cajl^I 4_aji^-LaJi ^La:>iJ aal^ Geron 



JJIOSJI 


JL3^1^ JUL> (^1 ^ mI^ Mif i 

^ _ h 4-A-/oL:^ J 4-^^^paIL C4 ilc I 1 uLjiU ij!>L>^ ^\j ^,Si 1 4flj ^Lq—<-uJl 

tl 1 1 i I ^ ■ < ■aI ^c—11 t \ I ^ <0 5^ ^ ^ ^ ^ 

(4J>L^ Yo) jL_i^_^lj (cjV^L^I) L_J1^^_1_«1j (oV>U^ jlL^I 

cjLVjJI Ji-b ^ Lij^^ cjL^j^ 4__3L_u3yij (oV^Lui 1) J_^Ij_auiIj 

1 ^.djjla (j7-^ ^3-^ o' *^3^' Lh^J YV) 5jL.3t-ll,l 

^ IjL^t 4_4jiULJl 2 lJ^I ^LVI jLaj .L>UJ1 1 ^>LLoV 

4^ ) Ml Lu^L^ 4_tSLj^^VI ^j^Tu-uJ^ 4 _s^L> CjL<!uj1 JL^J .^L^I IjlA 

Luti U.I L^bcj (3iAlu CjLajlft-^JJ l£ub C-o^^LVI <l-ALjL]l CjLajJjJLI 

http://stemcell.princeton.edu 4jjLiloil 6^^3 

^t„<vl*li (jl jLftj 4_i^L^ (Ij^b^Ji Qja 1 t jlj J^3 

^ %.A ^LijV ^,.0ti>J. I ^ jl< <r< I n L^i t^i di*vVi [ ^jL.c.ijjj 

.iLjU "w. tI ^ «,(t.,.^i L^la ^j.SJu jjylJl IjM—^1 l-SLu-o! (J^ O’^j) 

4^j^^^uud 03^ (jr^' ^^-t-ujtJI (jy^' 4 j:^L>JI L^£.jij 

^1 I A dliLruVl CjIju JL^3 ♦ ig ^JSLa’Lj ^^<1 rH lLUj 4_aj^JlJ 

(J-udV1 5^.1 J_^1 Ij^'I—>. Jij_3ej -V. t1 ^b t , lLc. 

^j_fl_5eJl] (jj-aj-A <Lx.LLi-o (jyb. djjLfl L^fLi.. ^^\ diljJLaJl SjJulUJII 

•» 

♦ (1^ ^^^1) 5jLo ^ (^jdl 

(jixAj 1 ^jb (J 'TTj LuijJll Lj^b^ Qji ^|3-iJ' bt 

Fetal ^_y^-LJi3^ 5^—liLcj 4_*jjl La^ o r. ^^I^_JJ 4_L:^VI 4__?E_caj| 

^ c^u-i'v duua^r^l (_^ItJI 4j_>.^l ^jjA 1 jjb ojjt^ iStem Cells 

✓ •* 

<liuJJLl jl S^^jJli 4.^t^ ca! 1 L^LiJl t II (_3-b. 

'■^‘^^3 fjLp oy^^ (J ^ Ji ! ^ cr^ 4_A-t-£a_b 

0^3 (^ * ^ (jr^l Lr^ ^Luu .!x^ 

^jU-o ^LlUl 2b^ <> < 4jlJULiO 3*'^ Ij^b^l dJUb (Jj) ^tl 4-2 j^J<3 

J-^J ^Lilbl JlII 4\I Lj^Lb Cr^ -IL^ruG 4_^b.aJl 4_2j^^daJLj 

** 

(^jJI j. Tf -bU ^_y£.Jui^ juLfl i,U-t<ij r4_aj)jVn 4^^ll! 4-1-5^^^ 

iCjIjJl.^1 3.^Jljl 1J11 d^ljL^I Iju) < ^laa- '\ V L^l L^ jb J 

4_2Ljj-L3 (jja ^^jJl 1 ^ « d > 4«j_4j_4JiJjJ 1 (J-«4-j>o lLUjlJj 



LuuuoJI 


q\ V ( 1 )^ Lr^i u-oeJ^ Ir 

4.^.«!oI,I f. [ u" t t<lj ^-« 11.11 \ p ^ ^JSLJuj L^ (jr^l 

♦ i <iJ \^ 

Adult Stem ^^„.>,i<i<JI L-wJJLI _ 9 -^ Qji ^IjJl L^t 

4-:^-u.ujf ^If^* a <j-^ LdjLi-u I LT^3 CcllS 

JiJjL^j Cr^ SjjL-SJi L^ 1 fl ( (<> >0 

L-diijJij jl^ c>^ <i7i<ilj ^iSuj i ^ <<0 J^Ltiuj 

uuJI m j L>a^)i < c i gi <), « t ^ dJi 

4 n*JI ^1 \ Jal 1 (^4^^ (^jJl <..<JL.,< m!I ^4^—^ cr^ iiuL-%j^l 

^1J3| 4-loL^j Ij^L.^1 Oi L^ i ^4£L%ail 4 I ^Aall ^11x1^1 1jl \ 4.4-^ ^.A1X4 j-mj 

SjJj-juxJLj (^jJI JL>JLl IJLA iSk^^LJI jajL_a^ £;! ‘ 1 ^ ^A$^J 

OJJt (J. 4 A ^ 4 Sl..:asilJl ^^4.ru Lj-JaJl ^Lc. (jr^l 

I lj^A_ihJ! ^jla ^_y^ 5j.t^.^ < lit! 4 ^_y3 jSj^''ri cjLjtjVI 

^LIL) jjuCLjU-a ciJJli ^a.2L>tJ I ,ti ^-. 4 "^ ^ aJ 

^ ^1 iC*lj(i^^Ij 4 iJlJi lU ^kixJL^ dj^i ^Jl ^ 4 t 1 < it 

«« «« «• 

.^LuijVI jidLC. ^^.>4 jLa^^I 

94 \\ u"ViH Jo^Vl Li^t^ Jaxa Oliu^l U 

eLii-o i^\ (^JLu V L^jl f4^ljU^ 2 >J^l 4 “ 4 l-Ojuo^ 

4 lil 4-^1 L S *t 4 4_:^jJ i^\ cJLu^j 4_ji_bL^I d 1 L 4 /o 

^iSLlll 5 jJL_ 5JII iiiLoJ ^JjuaVl L^LjiJl Ol-^ ciilj-^ ^A 

^ •* 

L^L.^! L 4 I - 4_olJ(aj.-cuJi L^L^sJI 4 i^uij dU ju - ji 4rt-<-u. 4 j 4 ‘Jlj 

«* 

i^lSJllIj ^j£i. LlK JL^ jI i JiJJLX->S j£LcuJ J-cJu (jr^ 4 7<.U 

djLi-uaJl ^cAl ^j-4 jJ-<l1j i^_yj_4<ajt]I ji ^ ^11 Lj^'L-x j_yJ| 4 i t <1 ilLj ^JL^JI I 4 S 

4 I—UX_C.l ^J__X 4 -» ^J,-^ ^ ^l—Xjl (jyJLC. i I 

djLb>:t^ j CjUj-^j^L ^Ujj iSj-^ 

^LL 4 iI J^L^Jl jLiJl ^_yS jju ^Loixli ^Uala^l jl^j .(Growth Factors) 

. 4^ <^i,J 1 4jaB-«-aj^l ^ 1^ 4 (_yi^ jJ^^x«x>iJl ^j -4 (SCID) 


6 ^ 




4JL*Jj t4 —J-ajJLI jl >tjVI I Jut ju-ft^ 

CjIj < < II !l jl o I All ljUt (“ < rt. ^ Jjljl ^,lVI ^j-A 05^ 

•• «• ^ ' 

♦ 4-uIam ^ i^iJiH 

cl^ Cr^ J-ial^ILo ijyl^ jj )UlH L^jJl^ ^JL£. - L^lj 

(J^Luu ^ ^LlJ! cjI^.u.'V a L^I jLifcHuuil I i3 U' 

lj| ;^jil (JjfllSUl a| JUtILiJil (^\ 4.J-I II itlj (JL>Jl L^I^ i 1^ !r>"w 

J j S"i I II 4 li.V J ^1 I^U->- JL.^ 4 jlr 4 j *111 ^J1 ^ cVI Cjj J 'wl 

lil 5Lu3Liej_j ,>1^ JSJuj Cji b!>UJI t,la> ^ JaaJI IaS^kj 

M 

VI 4^LLaj^ 15 ^ 1 ^ J[^a4sa^>Jl 

l^jJl Lo ‘J-A^ i L>>j)" rt lO I j m J, jaII ^jlj I III! ^JI^j>.Vl ^LdO ^ 

)^l**itl jl ^Ltjii<,ri—LduVI <11«. '^-1^ 4-:^ *i.,lll 4J:^V1 ^ j, a '^-3 *^l* 

S^IjI 4.,i.u.»^ La^ 4r j)ji aalL ^ 1 LaidoVl 


d<lA Jj).ua"^ll uLiS 


Q^IL>>L^I / i<l lLl-LJV ny\ ] <.aJ| CjI^ i,^t.C JlLx cJI Jj 
CjIjJuSJI S^JUlIXI 4_uj-L:^1 Lj^ ** J ^ JD^ ^..jri-V a 

rt A^i rV-Iiiil ijLiU 4^ rtUI j.JI (Pluripotent Embryonic Stem Cells) 

BJuJu^ CjIjIL o-J-ia 4-c^liuj 3 juJlc. ^_yJ^ ^Jut 

^jutXI ci>lj|^-pJI i>jLA (_ 3 JLi .(Transgenic Animals) L^ljj iijuun 

t(Gene Knock Out) EVL^JI ^_yit> E L^ljjj 

Djut ^^^-sijLjuaiw ^1 (Jj-uajJI f^A jjJiie-A ^yi J^l 4jpS IIvSLaj 

- >J1 jJ-Q_JlJ1 — 6—^ CT^i L^*^! J •^■^3 jl-J AA ^?V 1*1 j — iJI 

I '1^ i>^Vl ji At^ A 41 inC. l->> Luaj! Jl^Loi .4^Louyi 

(JjD<4^ ^ 1 ^ l-bjIaJLI ^jla »L»1» 11 juA ^ri ut I jl.^ 

.^L^Vl L>UJ1 

Ji 

(J/CL^LJI iLo c.yA ‘^-A (_j-^ iuVl. >JI (_;fiA jJ-ua-jk. Ju^ 

4.jl^L^ ^ « Jl jv I^ ^ ^ n ^ i^Ull aLjlJI A^\ ^i I ^I 

»« ^ M * «* 

^yuuA-^ Jj-^ Cy^ James A. Thomson ur^-^J J 

4u*-i-a jVI ^l-^l ^ .4 ~ x-uJ.I ^^ISkTiJl 3 jjL^ 4^J^J:>. 





I jffj j ft 11 UU3 


j 


g.i (41 p ■ “ ^ i^jjh ^LjjV 4 -iOjL 3 t-. i.mll (jSLtlo 

4 jinjj f <4ol ^,1 fll~ 4 ji <v r: Juu 4-jL-AL?e-l] ^Llll 
cl iIr>Vt ^jt (—fl■■» U (j-^J ip_S_*JI JL .->>1 ^L*J CjMjI—aJI 

4Ji1 1^-Lq V “ I nj fcilj—Uijtjl ^1 ^J-t-taJ L>^ 

oi sjUji ^ ii^Vi (^4 ui .(£> ^1 Y j>o) jajiji V! pj3Ji 

J? 

. I 4^1 ^ jlaj i rt.lj'i jt rL>iJll (i^ 

Ijl^ (Jj-3 4-I:^^l u^L%.ju;>t 5 ^4lj a jl>.| ,.rv (j|-^ 1 

pLl ^cu,.»:^ La^ cC. 1 ^ i p JL.jc~ 4^1 JL^J (Jj) 4 jjL:^ 

(Jj-juau5tU (^TY J£Lt^lj t4^1^ \ i * ujjLSj Lo 1 ^*.40 Jl>.1jJI 
pjixJl 4, Ir* <0 ^ rd I I <0 ^ <4ji^JL>. lIjV^A_cu ^ Cr^ 

cjV>L^ t )\\A ^ 5jjUaJl SCIENCE jLil,VI 5uu«l^1 

(jlll^ cuJl Lol l4jjJij| 4Jj^t CJi;L:p 1-^^ XX 4jJt I 4^.11 4-»,..taA!I 1 ^*<.4 

.4j^j 4JL:^) l3cL>. Xy 4_uujuaJl 4 t j i^rxW ItJL^^ JLofl 



ipLl 4.,t.u-», ^ aj^ £, ^LuljI jryLj^ 

IJLA ieUJLiJL>Jl SctJL^i J^-uaowiJ <4^1^ \ t • cjjLdj La (^^ujkj 

J^ljJt L^LiOl Jfj-a^ 4JL5LII ^“trt i jLi? ' f^l^ 

ni, } ' ^^Jl3 




^LjJI 1 jLc (jj.t.t,i . 6 ^ 

(j-« C-iJVj—>■ I Lol 4 "1,1 n (^ ^ C<->iJ 

Juu 1 j ^ i V T jIj-^JLj-uLj (J I ^LLiILljU 1 ^l_4-uj 1 

^j-»^l J^Li-j ^jujLj^ JjLStJ 1 4_>.jit_ulu ^1 ^'L-^ VY 

^ cJiJbJ-ej ^ L^LkJI Telomerase Activity a <<ill 

JL^ (CLC-LLoJU JL^IAII jLAli Lo JlIc.^ 

. 1 j ><<^r L%^u^j Cj^Lxia^ j Lol lor. ^lo>11 Ij^L^I idJub CuJ^.>iJ 

L>UiJ 4^Li_« b>L^ ^ J j-I I ^ t^jJI yJLUl 

^ J-^ John D. Gearhart OjLa^ iy oj-^ i!l j_a ((jj_oi.^jj) 

^ cjjLa^ -V 6 >^ ^ j_S_a .(Baltimore) 4 t 

(XY XX cuM!i) ^ Jj) 0 .11 

(jl ^ lo ii.lt Cx^^GI — aj^ Ij^L>J l_^L_i3 —us ^.lat,, A 4—^1 <^i a 

4 iil*< A 4_dJ^^Je3 ^Ij^G>. ^l.r, ^^^_jua_seiJ ^JL^&JLjluI Jud Cj jj 
xJLo-IiJ >. 4^..,«.!iA-j..lI 4J::wVl ^] ^ *UJ) < “ 

j ^-LjL^-uI ^ i t *i Cy^ La^ ^ c. ^Jj JLdj <(jj.<.r,i .a^ I ^ A t 4.~ > >.! ^_^IL)I cdJj 
c^l 11 11 ^ 4-:^,.j71, \ 4.-i.l<»„r JLaj L^Ljifejual L^Ji^ 4 jl.4^ 

j-^ 4 ji 4 r, ^ o. l^Li_lu^ jj tLse-uSJ (3^^^ 4-a.lLs 

.A^U^JlII (Jj-ch ^ 4 x.jJL4.>4 

Premordial Germ Cells j^lSiUI cijjLaj-^ Jjx. x a\ 

IjN '^h (jt JL^G ^_yIL>. i4_4^^C4 ^jJLja ddLLdUjt (4 _L:kVI ^Jiib 

l__2La_LXLji3 1 ^ < <1 <0 '^l <.d 11.4i 4„4_:^LiJI 

cr^J j*L^VI ^j-aTh-uJ. I L^j jGj 3 ^ ** * AjLcalifcJ^ 

frLuar.! jSLiIliJ j-4-ujLj|j Lj^Cidl 
4.jU-uj^l (J-udV 1 (jT^ cildlidl (j-aituiaJl 

m 

<£j2j GERON 4Sj_U tMichael West J^L. 

I L>. - 4 j ^ ^ j'^tj ^ I 4 1 ^ A 

^ Cxxo/j JSLjLo 3 ! ^\ llA BjLgVI < Advanced Cell Technology 


Cj\-x-kjus ^jyic. (jJJj (iLx..iLj (^yAjL^ij i^jij-aua 4 i <>.lr 41%^ 4-:^Llu j. i.^uj 

M *• 

^j;bj 5jjL-iiJI New York Times jLAIjVI 4t.<.»lyi 4 jL^Vl '^ullsc^ 


^ ■ ft" iiift n LuuloJI 


*0^^ J5k <ruj L^jL^] ^ frLc.jVl 4_5e_ju3 (jUa 1 j£jbj i) ^'\ 

L^-Li. ^LILiV 4_4joeJLt^l 4J_^^1 ^Lj Cj-ui^ jJ^jLjo ^j 4 _j!u_AJ 


4jj_tuj 4 -jJL>- SljJ ^1 JL- i J j_^ 4 j LjjL>J1 

J} ^ 

^ JU^ aJlj?cJ 1^I JL-d ^ ij> 1^ j] 1 ^ \ ^ jlr . ^ 4^JLX. 4 jj_jjI 4 < J J J t 

' ✓ 

3l^jjl ^1 : jjfc ^ ^ a ^ 4 ^ t JtJI L^ Cjj?6_Iu 1 i ^ J <1 rt ^ ^1 ^.^.xImiV' 

\J ^ ^LjuujVI Lo-A i(jryiilI»L-4 {j\.^i.un^ ^1 ^Ll^Ti n 
4^L3 ^_L.Se_JU3 ^jLib oL-ul ^^jlj ^ 4^1 

i^jja Jl^LjH ^LaJI cjLjt-aL^ (_y^ i^jja i-^ 1 J tu i-iiLLA (jj_SLi 

yy^\ ^ 

jL^ts jl Loj Lj;-^ j-c-^ o' Cy^3 i(Human Hybrid Embryo) 

« I i ^ i* 1^ I A I jys 4^ J.I-4JJ U cjlfrLc.jVI Li-fllc. 

•* 


:,«MI cgtMl ilM/ll l4Ai 4j$«iU Jitt«i;iih,-Jt 

^1 i^yh J-A^ 5jL_j-*-u dlJjL.^ Cj-u_i-ol Jl 5 LajJLa-<a lIII o' 

** t ^ 

<■ .. t i^l JL^ 4 ^Lj 4-I(JL>. g-L iH^i f" .i 1^1 "< Mill ^Jii<4 ^4JL<^£. o^^^ 

4al£, (_^o-C,j iL-alUJ! ^_yJ| 4ilLitj y^a f-js^ 4 i (JIj^J 

** ^ 

H-iU j tSjQ ri fl U LjM-:^' ^Ji 3^ 4.. J i,.^ 'r , uillp *< UlVi (.\. 

^ * o' O^-^ ^JlLadl Lj^EiJl ya Sq,J« I^ 4,i^i^ g-Lla^l 4_L>o Jl>. I ' v 

jl 

Q,. j ~ jjL:^' o„,j ,><Ii j_yJ| <>JLA (^1-:? J~*—^ O' i' 

(3i>UL 4i!uiil) ^lj>ll SjUI J>j oj: 0^' (li^' ^Lu^Vl 

ya y t4_l>.jlj \ ^ jlr. jJju3->. 4j^1jI L^Lol.^ 4jjJL: 01 i>lj^E>. ya 


oSJb CiC.y^ tiU j kJ ^ .c.f* ^ (JSLtHij I,t"< ~ ' '■' 

4JL:^J0 O^ L^ I i>Mjj-J-i xO'j 5'^ Cr^ iijuJLl 4_ua.j^»dl 

1^4,■♦ L^Ijlj ' ^ ^ ( / nl 3 JlJL ili t 4 lI^OkU^ 

* Hl^stocyst c.<-<-ujiI j^A->iJI 0-^ 

4LI^ orU:^] Inner Cell Mass 4^ljJI SULiUi o^ AL^jX\cJJt^ 

.xuxJ La ^ Ir^ t.i..cJ ^^ ^ ^ 

;^0J1 yt 2b^-36L-cJl L^LiJl yA ^jlJl I jukj tEmbryonic Stem Cells 

iiLLi-cl j-iL^ tjl. ~ tU ^l^Li..:^,11 jjicajJl ^3'L_>. gLua_c.^l^ ^.t.al 


jjiAsji 


4 jliiv IJlLI IjiSljkj .4^j^_uaJI CjUj-joj^Lj L>5 ij] 

^Lo <L2 uLL^ f L%j Cr^ ^Jjua>. JL3 CjjL>J1 cx>>Lju^ 3jLjv1j ^JlL^ 

L^Cjj Mitl ^litJLJJ _ 4a£,mi 4 _jj>.LL1I _ ^IXLj 

i^\ Cjj^_^l 4jl <^jVl 4lAjiI 11 fiat > ^_yj| Jl3 Jj^LLujJI IjlA <4_^IjJ 1 oLj^ii^ 

JUal (jyjs <L5_jJa_>o !>Li_seIu-u--a C>^ ciUj jjl VI t4 ii 4_Lo JLa-^JI 

«« 

.3JuJL:^I CjL%jVI <>JUb 4.4 jkIu]1 CjL^luIoIII 

u, <Ia 11 (JL;^<a 4.,■<; ^.A Cji 4j LV—Ct^ (Jj) .ur\ ^,tl 1 

•% 

1 tLua£.Vl CjLjI^-xj 1 Clj 4>j-<oL3tJj 

i-fa^ajj 41 c t, rt ^ji£. 4-:^Llj| tj^L4^l 

^rt.fl ♦ Loj it jL^_:>Jl ^jAju 

Qji a^Sse—A 4 d ir\ Cj^jOJ 4jLldJl (ji-3 ^l_>- 

«« %« 

tj3 .uJLl V (I < II t < I ^L^ajlll 

L^i^l ,^_yiajj_Ajti] jjj <-uJt^jL^ f LaJ C*jL!u 1^1 Ij^LiJl 

(j-Oj) i.iiiVi Lt-^ SjjLaJI (J:>.jLJ t ^ 4Jcl£^^.iaJLij 

.(vr jsLjji) jiuUJii ^u^Vi J\ 




n 


I i \ ^ jrtlj 


^ -A < 






n 


<j3CL.dLa 4 


(i^lji 0)4.^bj 


■j Lfaji^“f i 


f 


^^■4 4*1 ^ jLftJ 


Slj-ll ^ ^jj 



Oc-cujVI (JjJl^ 





4 ^^^ I ^j3 


4^LuJI TIj ^LfaK^Vi ^bu) (3>^ 



4^9 LiujoJI LflJl3 


.<...1 t^*<J J^ Cj1.j } rt’iti «tl 3~ L)|-^ (J^ 

^ “ j» ~- 

Ijjj i'i/jl cIj Lj I J.J.>J I cL)L%jVi ^,>Ir^~ t u (Jlt-LV iij^\ cHjI^^Jli.ii ^,(1 4 '>• 

^4-^1 Q-AJ , ^‘ti i 11 ciUj I II ^ i [ ^lpL-»-fl C-JL^I 

t-uJ 4„-j,.>id!l 4 \ %II a^SLujJI^ t ti l)^ \j-a] U-^>Lc. 

(Ju^ ^JSLJij j_p3lj-4Vl oJJb 4jjjJjuJll L^LiJl i4jji \ 1^11 4.%jjJI 

aJJb Ja Cjj^Ijj Jl^ 4^jVl j1 jJll 0^1 J Lo 4_>.LIL4 1, ^ 4—(jlj 


.4IL)Jl>J1 CjLlI^*! tl 


jiL^i.tti 3 Jl£.Lu4-4 L^L^I oJJb i ^ 4 jSj JLjIj^I /4^I (]paj 

«■ ' 

i^jja Sji..~.. 4U 3j.It.fl.li cdJj 4 -_laL%jj 1 jl—cujVi jiJLx jj1 fljSLJLi A 

^44d cLfllAil ^cJjlLIj ♦ (JjVl j_PL>.J ^LflJ^l 4 jIjlj 

jJj.«a_>. Jl 5| 3j_£ljim L_kjljLll 2^J..4.J^J t jL_uJ^l (J^Ltiull 4-JjVl (J^ljJLl 

cdlj j-oL>. ^JSLJuj 4^Lc, CjLj1jj^>J| ^4^Ljo1jJ l^jlr 

f Lfl-ii* 11 Jlc. 1—LduJ c_£j—ui fljjlrtl 4 j 3 j 5ij jL<.u-)VI ^JSLlLj 4_pT 4 
OjJt ciU . ^1!L4 ^ fl,» li jldj.4^ ^Lsr.*tlj C^J-iAJ 4.,.3 11“ t i jl3ij-4Vl 4 j^ Ljljo 
1 c. 4_pT 4^jVl jiaJt-J J 1^ 1 A ^‘’i l ^JL^JL-loU -^ll 

4-:^LjLt. 4 ^jV) 3JjJL::^ t—^LL usI t-^l Mi *t..^i flirt li ^i 4j3l_4>>yij 

• ^ j <lj 1 (^p^i (J^Ij-aVI 

ji UjU^ ijL^I suLiJi ^L^Vi ciliVLSj ciij^ 1 j. fl i ..»rr 

^1 Ij it^jJ JL^ 4-^LIa£^.pl Leeds 4_tUjaLj:^ ^iLoltJI i^a 4.^j-4,j%.ja 

^Ijj JUu lJiSjj Jl^ 1 A JUT. k jJ.1 t(j.uL_pi f^xjj 31j-4'i/ 

j_4 jlajj-dl 3 jLjJL^I L^L^JI 4p.4-tJ 4,:»j" tj ijIaj-L^i 

l^Lu^>.VI 3jJld 4 JLLL ^L.4-cuJ-tdU djlaJLfllLli flJUb ^i J '^*t <,<j 1 ikiSlibj i JuJuw 

.LjL:>dVi j_4 IgtJfl" jlaij-flU ijLuaJLl lLUj j! C«,4jfl*a ^piJl 3ljll 





‘L^ A tj J^ tll ^Ufl iiA ^LaTlALj ^^>ij 3juJL:^i CjL^L>^l^V1 oJJt ji 

j^JL>Jll 4.juaL3eJj 3 JljJl£. i.^Lujjl (4-^ Ltii ilflLuijVl 

•* w ** 

pij-jL^i 3AijJ ji jL-t^jj GERON 4 .£j.^ Ct aI^ JIa.^ .^_y£.L a** i j (^jLjualLdVI 







^j.u3LJllI1 IJuJ ^j um Ajfj 1 ^ jlf ,->■ ij^\ ^^LluJI 4-j,la> ,71.1 4_^LXr 

JL& CjL^^JjJLI 4 j—^ -^1 (Jj)..ii^. ?r l.t ti.< II ^ *<11 


^^yTo- ^JlLqj ^N.I.H^ (^y^Lj^-iaVI CjLscjMJ JL^Jtil ^jLj \ ^Ir i^L.c-*-saJLl 

^jJI ^ IJL^I ^jJI ^Jl-Sj 

Cy^ cxj l^^^_^jJl 4^VI ^c^^LseliJ ^L-t^li ^LqJjlK yA 4,^lr. 

.jj-oLiJl ^LLxiJl 

4.j-»1jlII Cj!^^.jIL>vL 1 (JlJ-^ill! tiJJ j 

M 

yA 4jJL»LJL_t^ Laj (Cxx^j (J^Laj L^ic c!L)JL>i J CjL^| O^ 

UL ^jLi^aJj-dVIj 4.j_3LdJl] 1 ^ 4^j r.L 4 4 b »11 ^LaLiui^Vl «Jrv 

.ju^yi *0 i ^>3 4ij4^ 





^ 4l\iA 


J«t ^ dU ,)*| ,»Ui.;il Lte (1^ OgC 
?LAi U# Jitf i ^Ui| 

I JU LjJI JJL^ ciJULjub 

Programmed cell death LM Vl 1 ^j-, i U cujll 

cM- Uj ^ u>^iL=tJj 

^1 (^sLSjV j-_>.Li-u «:ljj 1^ Ij-t^-^U ^1 (Jjai 
^LLj ^LULj ^tu^l L>U. 

^Llal j—4JiJI 

« i % 

Lo^ i 1 ^ Mi Jt.i cIj J .c^iJ (^LujjVI 

; 4 (II rt < ^JlII _cuJl^ 

SL_aL-C ^ T * IjjL 4 ^1 ‘ 1^ "‘j ^ ^u-juaj ^1 

^JtSj lu JlJ_MiJl IjLib ^j£. <^lj_:^l 

.^Ij—La CjjjJL-toJ I_>.jlrt A iiiM udJjJj lj..i LiiC 

Jl^lo 4 j rt j rt ^ 4-S^ a .A ^1 tf H <^«,.-> j J 

(CjIjU J> _a g^L-4-Ittl jl ‘ ^ L-6 Jj.^ 4—^j_%_l_a]IJI 

1 Jlib ^ I UL I i II 

M 

^JSLciij jJj »L«tltH ^^*1 < j tu llIjIjlII ^^jji 

jLl».l jl LjjLd^j ajaEoIll) f IIj jL^j 

Oi . U . ..j " a . LjjLiL^I 



l; 1 ^ItJt JlU» 

^ ‘ ~ ^ (^4J_Jl I J/iJ 

4 i « 

5^ j j 3 jlJL ^*1 Jl * > 4-1 

.UU ^>Jiui ^>11H 3 jU3 ^ 
CJ-^l L> ‘ ' ^*J ol ^ v-^ 

y 






jjAsJI 

•• 


L> jiOj 


LJl 


: i^jLuxjVi 4..<"u-a>j jJI L)^ 1 o ^ M f <1 .T^-'*! ^ 

^l^jJl jL-mU LfUj 1 "^**1JJ <4. j .t-lTiJI ^LIaJI (J^L-uJJ 

^1 ^j-li ./oj . (■ <\S!i ^jUo^ ffJL^ 4 t^.nt "i t iiJ,l I ^^Ll!1 

i ^ ^ 4 ju-o iV ijL^ JL^ j_4-»Jl LLa-4^jJj_>o 

< tJlj cl>Ijj-tju-seali 4 ^.jJ1j 4Ju-u V^ ^ 

4-C,^^_<_all (JjISj (jr^LUl jj->J.l LjoI *4^LLaJI 

L^L^ Y* c.7^i ^j) ".ifl jL.l^ L^—1 L^ ^j-Luj 

f.\ 0i Ir ^^^\-ui.Ii^ ♦ Cjl-gljijl ^ii-lI ^ '** tjLp 4— 

|j| I (jf i j I tJI jjLxltl 4 rtl j ,<■« (^jJI jji^\ 4 a 

I ^uj ^>tlj jj^ ‘^■It ^4.->.«ii~L<II 4 j^^_%— uill ^jt-LI jLj^j f.1 «tltH ^LL*^< <111 

^jcJ*^ ^ ijL^-ct-uI ^L^Loj 4^j|^JL^i 

^ ^ jIA 4 fr 1^ tf ^H L^f .iJr.Vl ^ t^S,i rt.j <» 4__41 Jl-s&JLuu/I 
^J—«J (1)^.5^ ^L*JI S ^.la »..^ 4 4jVl cIjJl^j 1 ■»-<1q Iju^j .^LialuLj 

I L^ jJt ^Iji 4.aJIj * L^jJI ljbJjJL>> jJj 4.j.jJail 4j^jVi 

«* 

3j|^VI cilij ^l£Lui ^3*4^ 4^4 iA 1 jAiJI 3jl^V( 

Ijj I <> ■ J C,* 4,4U jl ^J-i-oJ 4.1^L>Jli 

«• 

CjIj (^-^J (JIjVjLcuJ 4_ft~< 9 Jj pIjJlII ljUb ^1 1 >lj '>*i 

^1 Llilj Cr^J *j 

41(4 iiVj ) 4 j 1 uj t Ljq JL^ ” 4^j^ A <1 i}\ tJil.L) Mi jJt 

^1 . 4!bjL>J1 4.i,<»J».Il ^^I^^JiajLj {^^-<iu Ji ^aJL^I ^LiiU Llmi Bjjl^l 

Ju^^ >lS.aJIj <—*" > <uLUj >LLr.j i i>> ^ Ji ^^IaJI TCJ 

^^ 1 ^ .r. 4_^J 4—i^jj cJa 4ljJlIj u »[ 4 Ittl 

.(JLj 4ai.ljj ^LujoJal 


(fSJ, 


* ^ 


* ♦ 4 ♦ 


OU 


BjUll L^j (^I 4 ji^ 1^I tJlaLiA i.iuali (jl 

i^^clalLa) ^^,LM t (JUj ^«-> <1^11 4_^IjjJ1 

^jja I <iatl ^ Lu.flejj ♦ 4 j.ij»< 11 ALaaaa)! ^Jjuuij 4_^ljljJi AjlXl <, t^“\ 4 xl^ 

« V w 






L,.flcL^i‘ij ajj6 (^JL£.l^ ) * ' ^_yJl 0 * (J-iL*j La 4JjJo 

*■ ^ 

JIAj t ^r i . W'tji ^ I c. <jx;j ^ * n^tl ((I . ^ . j)) L2 jL<^ La^J ((* I . ^ . J)) Jl 


Laj j_aILoiua ^ t *i,.2i,n Ll^L^l ^j! ^cLu ^jl l^cJe^ ^>1 t >ifl.4 l)^ (J-*^ 

jjJojJI J^L>. L^l >/ifltl lJlSjjj ^jL^rjJl LM^ 

«» «■ «* 

ij’^-L^lj t jl^ 4 i < (iLj JJLseJij JlL>JI ^Li-a-S .^^_^JLiJL:^l 

^ 4 ((1 . J)) (jL^ Ijl^Laj iJjLJLJI Jul^-jjj _>■ 

J )r ((I . ^ . J)) Jt 4_iJL9iJl jJL,.^-a LjjL^ t j, .a ~1 ijuU t.n a iVl CjLJL__a-C 

i4Juuj ) * * JlIc. 4_il>Jl ((1 . ♦ J» ^ SjVjJI ^_yIujT>> jJLdldVl 

i i.l—jijJl ^ rtL>il ({( .(j . J)) (j—a ^ ...^1 ^j_^l ■^■■, MiJl ((I .^j . ^1 Ij jJ 

4^, jrLj I ^JL2 j ^ Ij^LJsJI ^I ^j^ljJI JuLtjJI ^alitll jLiILc.*^lj 

4_ua-i-uj L^ ^>4 -^J ^^-<IiJ L^L^ « I . ^ , ))J -Ji^ j-i-uaJJlll 4_jia-fci 

Cr^ fiL>.j_rt_j_4laJl ^_^LjiJLjj (4_iiitiJ ^-aj_^! Cj^Lj aLaixJI 

,4 jl>»tl ((I , J)) (jui^ L^^ ‘■LLIjj *4_:ae»aj_Jl Cjijj,*<-Li> a (j^-IlcI 

>j V 4.j_a«a-><tt 0^ ‘J ^ ']^Jl1!1 4j^j^ ?ea. «*<iJIj Iju^ iX>i><Ji 

L^L-iJI ((I . j)> i^\ t^cjl jJlj l-bI U i II j ^L >uj!^ 4 ^iitiLiXli L^L-iJI 

LiLitJ jJj ♦ jJb La^ 0 ^ J^J 4J^i3 (_3 -Li JfljaLseJ 

^4.-La-<-tt.^.H LM-itii (ijjLstj (^jiJl^j o^^Luj ^L^lSlllI lj^L>Jl ((I .(j . J)) 

JLd JLd^ ( JL_i.aj jL-al JuLa , mi >fI ii! 1 iJiJJj 

^JjQJ u-ta-cuJl L^J-C, Jl_^j .5j—iliL^ ^^a^L-ctiJl 4_ilc.j 

4jJL-p ^JlII (-LjI— liaxJi -^3-^ 3-^3 i4£pLSj<Jl L^LiJl « I ^__)-a3LuJI 

4 f iilr*» ^^1 (1>^ 4 jjjJ, 1 t4£plSuJl L^LiJl 4.1^a.a ^jj-a 

l3i Cl I jiLijI JiSLcuj (J-a-*j ^a£3jVl Ijlaj . Telomerase ^ a—<.u j 4_ajaj^l 

. i ^*4 a c.l i^.A V 4 rtlrtiiU 3 4'^ (4.alisjl ((I . J)> 

(jj6 I ^ ^a '^23 CjI j.,» 4_^ll!La 4 ^JLj (J.a-«^ I ju^j 

4^13 4-^lSiil ^ 4_^b^l 3jiLJll 0^ I.’juCaj oi.ua 3JJI 

«• 

Uj JLj-ju Jual jlLa ^jLitoVI LbV^l^ Oj j 4_a-au 1 a-Jr^ aJLAj aU^I Vj 

^^45 ^jyLc. 3^^3 j 4_jJLLl 1I 4-La.UJt tljj-Sfc-Jlj .^_^L>J1 Lu-Sj <_yJ| 4 £^-ui_JI Cjj-a^LujI 
L-SJL^JIj 4S-^^Jrj.,utll 4. jiaT. ^jL:t>a ti^j.se.jLul\ i-j-A 

.^Lua£ 0 1 44 J ^^Lsa.aj 4.^^Jt;_Lt!u J1 SLajLoa jJb cdJj 








I 


CjLjjjXLj u7tl) 

LfJ^_>JLl cjIjjjJLI (jl (jyi^ f- L». l1 1 Cy^ (JJLla 

(jlj ^^3 'W.a.i*iitl ^1 ^.Vjjfc JLSHji^ 14^^-3t-UluJ 1 Jj-OJ 

(jl t^l Lr^ 03 ^ 

^ U n ^ji in'u<11 *lI>^ JuLJI ^_yxJL*Jl 1 jl£Laj ♦ L^ < n-d i 

4jl;V.l! ^<t < <ij ^JSLjiJ ^I 4j?e_Aj^ 0 ^ ^ 4j^ 4^jj%-auIL]Ij 

^,!i 4-ja-.o^ djLcI 4, ji o r ^jl »1 <i 1 »11 "*-*^3 3^ “t al ^“lu„.»j ^Li 

4 < tirt\ (I IL (J^ • J J <i-3^U > 

^^_jJkj Vi t.^<L^l tajJoLjLjC^ 4 i, t 4 jl<t r t4tf,,> ^UaJLll 

«4_iliei] 4.>» I il-^JI <A tft t... <Atl L ^Ml^fttl 
^jluju (jyjJl (JJLojloVI ^At > (JJLLa ^1 Ju:>o t LLI Qja 4 tj >UI! ^_yJ| Lo/L^^ 
;t_jlaIL_uj LljI^ <^Lc, T * * ^ilu.tj (. rtrwV-x^l ^Lc, ^Lo ^LiJ 

^1-3 ^jlsLULi L3-^ (J.uj-.t3 jJjJlxaJI jL-at^til ^1^1 <J-^a-AJ (ji 

0-5CJ ^1 ops 1 JlSLaj 0 * * * _j Laq. jJl-3j (^Lxjj^ 

^I^^Vl ^JL^ ^ ^lOI ^ ^J^ I <1 ill 1jL_t_J_Ljj qI f.iijVI ^ '*' * »"»* 

^JUfc SiL^laJI ^LaVI tfjufc ^ T i jt j ol oljLpJl jl 

*« 

SoL-^yi 1>C (4^1) oLSKJI 

^3 ‘ *33^ ^ o 1^j -sr ^ Sj-j-jua^ 3JL4 ^_piJ_JU olj|j-L >J l \ ^lj-»1 LiJlJjkj 

jL_(-i-u^l ^itf-^.-(.-x<t iJo^V JLd^ tc^l—j loll 3~^3 *^3'^ 3 

IJLA o-<ui (jl Idaho SuuaU. ^ J-^ l^AJI Steven N. Austad 

•« «• 

<_aLiLu3 »j j_P| 4_3JiajLc ^yA ^-idlLitj olj_j_>Jl 

»j \ cLt Ij )^^_i_>J I ^ .aX (■ 4^ i,)l.rc/4J L^jjj:k 4JaJALo 

oIj lj__j__>Jl ljUfc ^1 <>> I Jl^ c-it—( aJI ^2>-^ L>^ 

4jo-^^ oij),.jj>. jj^">■■,<11 L^L^ >~<Tr ill jJljLa LdJjlJj "lU 

4^.tAL>- ^lj-»1 ^1 iJL3tJ!L<_uL Iju (( jI"< t iij!)) ^Ldl (jl-fl ciJJjJj .4_^0-lJi (,ul 

(jl 4pljVl a^ji^Lxj CijLu olLoLc, Y * ^_pi_j_»j 

4^j^L 1J! jlji.1 o^ 4_3jLfl 3jJl5 L^ jj-pAll ^jA IjLA 

a-AL-Jtj (JSLtiajij <4-A^I 4-^l->_»^aS[tl cjIVLc-LaHII ^jc. 

«% «* 

dal ■t.^Pl olli CjI-L^^^-^I o^a-u ^l— jjI ^33 —At^ dal col! 








^ ,Jol uSUa :639iuAJl9 | 091 j:^I 


4 jl-^tl ^ I n J <*aj ^Jij .,.A g- A 

(^^1 ■>< 11 rt “ t <iV( C ^Lul 4-^l>JI L^ ^L1 j| Sjl-jLirJI 

.(Yi JSLJJl ji^\) 



(jLa ^jJL^TI 4j 1» r 

oVISLjjI^ ojLjJs jIj- 4 ^LOjj LlajI ^ J 4^Li> <^1 Lji;ajj-S>JLJLI J^b 

fj-^i 4 iL4 L 4 I 4 Jej^ (^ er^li 

.^mi <jJ) -LiiJl K j . J ^ erJ) 4/^Je 




4^LuiJ 4..^j i Mil LjQ Ojjj '"^~J '‘■■J J?J (lyO 

^1 V-^ Ca^jJII! 4 ^ 1«1 4jji^ 

V| i4-ii^JI {J^tj 4^i,< u J1 lIjI^J 4 I t^ij Lo (jVl ^1 ljJLjQ_uiJ ^ ^L^^IaJI 
jlj^l (jlj ^^JIaIc 3^.1^j I ii <Zl>J (J.'Q^ 4^Lui]| iiiij ^1 ^jj fllju 

L^jj-^Ji (JojJLuuj 4 J. 3 J ^ Cr^J (j^ aJj^j^ Ljbjlj^j 4-jst^^^-^l 








dUj Lr^ ^ '‘‘t^ ^ <■ <j ,Sv^ J-^JU ^^^1 ol-o-ifCJlj 

Telomeres Lo 4 L Is ^~>Ij ljJLa t /* /^. ~ Cl ^J^jl—alLcI ^L:>ijVi 

^jl^L^I ^juxu-uS/l jl cjIjlu^JLII 4-cj.4j^ ^yc, 2>jL^ 

to %» to 

j)JL>iJ V ^ f. I 1,^I ^^^^LxJLl aJu^ ol^ ^Lai 1 J usIjJial CjLL^ 

CjIjjj^ Lr^ pLj^Ji^j V 4 _x3j-L3J ^jL^i x<r>j 1 ^1 ^oLaJl C-*^j oljjj_>a 

jjj L^ (j-^ (jr^ .uj^lt«1 .(j . j)) ^3 ^LiLI ajjt j^LjJLjj tTY0 J.$LtiJl 

to to to ^ 

4.j.L>Ji (j7^ jjJ L^i OJ^ U^ CjLo-uaJl 

*> «* ' 

CaS^ <i-*r (J-^-jiJ j ^ 4 4j.j_l^! ^LjoVI ^Lia .urt 4j 

^1 (^J>j j..< 1,1 4,^ Ja-a-3ej f^\j Cxj-SjUJI L.< tM 1X-) c-kSjJjj 

^ftifcll ((jVI ^ . jjl>JLI (3^ ^jLjtA)I 

** ^ 

<—JjL»I(JI L-4| «jl^^^jljuil UjLl^ JtJJU 4^j^^.t-tla J1 tj\ ^tjJoljJ! 

^L-^l jjj^ (jLujuVI Ij^yL^ jl^Tuu r< .><U 4.i„«JUti 


^ (2yal^^_jJJ ^j^l_jU L^yL^I dJLA LJ^ ;^JU_>lJ 

i-sljlal Cr^! t^-^j:? Cjy^Wj (J^LHII 

•* ^ «• 

4 ■jli4. g- (j1 1-UX>I JL^j_iIi Ju3j *4 _jJL^ 1 Jp eg <a <.tj J-Jr J La jjLA)^ <^«.>. t^tl 




uj. 


jfcj ^ji A.A o'jJt {ij-jiu^nJLu 


DO) 


03^3 J^^4a t uL ^A-uiAjJ Cr^j) (jl 1-*^1 claL>.jJ JtSj 

.^Yl ^JSLiJI j L^Lc. LLsLi^ cilLiA^ ^cits^ 


^ I i L4^ j| 


I 


/ 




Metaphase j-6^j U-S ;(T6) jSL*ill 

4.<.A„t<i ^ iSLt- i ^ ^ lS3^ .(4 ^ >Ltiit LaU^ u^LuSJ JLS OS^ jy^ .u^nf,!!) 

A ^jJxA>tT1 ijJi JLvIj ^ (^jjt t^^u9 It 

•• •• 

C^-L^ >.trfl.tt .((1 (jry>wuiSjVi 






^ISjUt L>UJI 




<ib»^^^l 4j<t I<i->it' L^LtJI 



j A III 4^iidjIuo L^LtnJI 



2l:lLj--ji l>uji 





UM3>JI «4 Al~^ ^ ^U4*,,wiTI 

•IkaL^iU ^LULi^ ‘ Al^L^iill jlj_yajJLJlJt 

jijSu jl^^^JL^t 4JLuilj 2JL>> Lai .^LmLu/VI 4‘iuJb ^_y4 


4^1.4^ 1 ^i^j^-au jqJL V \ ^y* 11 L^i3«l) LiUji^ Lj.jLc 

L^ ja>Lui^Vl ^ u4^J-1j jl JSuM^ Liii jjj ((i .(j •■)» cJl^Lua^ 

l-4i.U>4ji hi ri ^ \^^iU^\ 

ljL-^SLj ti)j^j->a ji^SL jt^i4_«jJL^I ^oTctti4 1 ^^<t<L^ 03^ 4^LId^ju^) 

.ij\i tiirtTi ^yt 4laal>»Xlj 


fjyjQ (^^JL>ij LuljJ ^JulII Cy^ Lc.jj i ys^uj 4-i »i*Ii ^LLaj-L^I JL^j 

^Jub (ji t^^.jjoj)i i"Jl 'S^yuuaLS cuLuLixo ^_yk. LaL^LL 

«tt 

LM— f^y^-juuJ L^ JL)^ La J }g.j (Li^uiJL:^ 4 A ^ ^ CxjL^ L^Li—Ju 

oXa (jlaj-xi ^ Embryonic Stem Cells Jo^Vl S^Ijl^I L^CjL jl 4 u r Jv -^11 

ij. jo-IlLL! 1.11 (,7^ 3jjL^ l>^ ^ o^ 0'^ >JL rt*4 cijUl^j-^li 

1 *4 ^ CjH 4^j.ifcrLfau.ll 4 -^Jl:^I L^L^Lj duj^ La ciJJjj 

^jSLaJ (^jJI jJ<-Ll <tlr L)Ck^ (Jj^ U^J ^ijLtall (_dljidl ^1 

«• •* 4 * M «» 

(^jJl (jj tL-i_3N ^ya 4 JSLLXI C>^J ^ all ^lILLI 1 — a^jLlJ 1 4_jujl1j 

^ «* 

i.^jH j^^yLi Jilc. Lb^pcjua JlIc dLulj 










• J^-LaJLI ^CLUjUJ^^ iNi^l ^<»a ^ (1^^ O^ Lj8j|^..t Li (2)-^ 

<d !• <^tl 4_i^jL>nJ) 4jajL^ ^ (J^ ip^ JJ)'^ 

M *• 

tfji trtl*! I <lj L^l <!>J1 ^.t.tlAJL^ . 3 jLl^I ^1jJll Qji 

iiC.j..LMJ ^J-^i ^,i.«i..;^l JjLdJ Jl^ L^jl (jr^ L^lij eoiiuJt 

. jlj.x^Vl c^Uj 4.%^1£La Ct^ 2>jJL^ ^JuJ cLU jj <4^1^ 

l,:?rT,i„rar d^ V L-4 LiiT L^j U-Sj 

i^L>Jj t(jSL<j-4 ^jLuijVl c-^-:»7Ji (jl Lcjj i^jLj-ujVl Ju^ 

tL<djJI Human Model jjj .».j]! ^«.u u\ Lo ^1 ^L^LJI 

■^i t ni| (ji-LsT Lj»-a^ t.4 n 4.,'^.UI ^L->Jt jJjb ^J!La i,.<^j < 41 Vj 

OJlj:wjIj V .^j] J-S 4 ^lail ^ 4 » ,j. >lf>Jj 

Jj\,.Mt, iu,A „„<^ ^j^SdJ L qj OiSP M 

^ 4»Vl t<—flljJoVl 3^ ,i <,<a.^ 

*• 

j-Lii ^ u>^J^ tDyskeratosis Congenita ^LkJI ^jlL^I ^ ..3.311 Ji3. 

«* > •« «k 

.4.mLjl]1 CjLjL^jJVI ^jL3^ 3jJL^ ^JulI 4;^yi s ^j^3l^tl 

JjJ_cull jtj.-i 4^ijlll ^C£pl (j\ tCjlla >.^iH JLA (lH®i 

4i3i^L>JLl ^-j liT jjJ 4i^ ..t <,«all ^ • i iiri,]| 4ji^L>Jll 

M *• «* 

1^ j I Lai (j, rtL I Jjb ciU^j 4 xL>i JI 3l j.^ 

9JLX. 4 L^Ljj^^aVi Geron OjL^' .i' 4J^^ —i*<i t~ift4> ftil hi t L.^ ^3*^.J) d 1^ 4^^jV! 

jt 4jjhA,.>Jti (2Ap3 ljub liljLstLjU jrtlt iZjI^ P 3c a 

V L^l ^1 tL^Li JgJI 4j4-j1j 1 4Q ^J> 'y.j JlL^I 4-^Lll3| 

«« 

4-x^L^j 3^.p^ ^ ^ Cji3.i.i t^*} 4 J lAj Ijubj 7t-ju^ 

•* *• 

» 4-^^3fcJ.^I ^LmuVI L^l t/^2 CjLLuaJuj cl)|jut:M 


u«dl oUi^3^ g-1 oil il ^Uaa.uj| ^ IjLd 

jJb JL->-ij c.4bA L^ 4^j.3e_LuIiJI ^L^xlwO dbLstjVl 

([/lLoIaJI ^L^lftJl i4Judu (juu-uj jl ij^L4J ^AUJiiI Vj.l- 4 i^^u^jkJI ^LL>1 

«% 

iA? ‘(>" cP! ch 4^ U>^ ^ JL^I ljui 

3Lu>Jlj ^,t.3 4i> jdr^J i3j^Lj Cj^l_jua_cj t /i3j ^JlL.^uJ 3 jl-^ 4-%-l^ ^*1-4**u 




YpjgJI J^b ^ Jol uSLlA Ja 


^1 ^JjoLj ^1 pit tl if!irll OjJLIj ^ i *1 H Jl^-Ui| ^ a iSjLiiaillj 

'O^ ^ (1)-^ 4^1!l1I 4.111 (j.ujl11I <..i«1j L (XH 

(Ljufl ^LuuVI ^ l^ t i/^j jLijuL^^ * ^^i,ft.<.ir^L!l (^_)-<-u lt^ s**'^ '‘ ^ 


^IjJ) (^Irtli (_^| Cj^ 1 o j <x 

4_uDl£plj ^l.j„Sllj <_jj_jU1j J^VI ^-^1 ^^^1 j-xy."i..t.H.l 1 XA.xIIj 

j^Lll ^Irt t 3^^.-uSUI i^^IJJL j t4.4l^ULl 

4j^L>iJll cjULc^I ll^l l)^ ^lx.jJI 

((3j .y< u cl)l^lx.jVl aJJt t^x^.ttl ^j^^aJI c^l,< nil! 

I <f 1A jijL^eJUi 4Ji^ *>^^3 t^>-4.>Jl j^laJl 1 JuA j^l-*-] Vlj Lul tj"! d^LseJj 

U^ (jjfcjJl jjLi-JJ .4JLj.ill 1 ^ Ljjj 4j^j.icL_|_(uJI 

- »1 <»LiJl 1 ^ y. < A jj (.7^^ ^i, 4 tuVI l^Lj—lI/ ^ mI Cj 1 jj <**( 11 l^IjILa 

4 JLj^>iJI t-j^^uuD cjj-ila j| <.j..4jJtJl cr^ jJlaJI 

Juu LojJ 'w *11 ^juUJU LIjI * 1 ^ 3 J 3 "»•* t (J^l 4.XU 

Lj Ld LLa (J-aj 4 Laj l^^jji 1 J 3 Lj^>J ( 4.lSli 1 t o ^ 4 4^j Llk.TiI I 4 t ^ A^ I OIjj lr*>311 

/* •• 

djl^-£.l ^-U.JLU^ (^>^1 (3j ^ J ^ ~^^ ^^ ~ 11 J ^^1—3 ?1 t 1 JlA 

L^\ ^»1*J1 ^lj>itl ^j.a jjl J 3~r,l i.*‘>u->» 44jLjjJSLa 

** «# 

^L^l jj.l^l!l ljub 4^j t4 Ijl4 Cj 1 j ) HI JLLq 4 Jl3Iuij 4 3 j 3^ 

4.jx» J 4 t ti ^LciilVl ^1 jj_uaa Lj^ljur^l L>^J (J^ 4 CjV 1, <^3V1 JLatxo 

^l-»JI j i t3 3j-jl]d 4^j J>^ j ^ ^4 A ^ 4 3t l 



)S... *. j^jt^j^.jj ‘ LjjIjli^I jIju^I (jL^ }S4iald CjLc.Lx44 < 

AjjLoj 3ja^ JJt>^ < 3r ItJraro 4^ 4 I 1 J1 4 SX 4 J jJl »l>altll J.3ltAi 

** «% 

^ ^0 * ^Lc. 4 4_L<yLtJl ^L3j>Jij L.fijljLll ^^jA3e.>o (j| ^LIa^ 4Cjijjaju j <^i tJ jJl3j 

Jl^ T " * * Lt^ CjjLlu (_^3il 4-t.»i<Jl c^jIjlII I JlSLaj 4 ^ M * 4^1^- L»^ 

4_^Lu4jVI l.£)jLjl11 4 LjI.A i^jji , ^ M * 4 J Ir CxjL^ 1 ^ c, '/A * * 4,,I <,a<t 4^jlj 

^l—fl ^ ♦ 4 .^LlaII ^^LlILj ^j,lt,7Lj \ ,A 1 4_j 4^L^ 4(JjbjLA ^J^Li-uj jIj 

A^isJl 4l%_/0 4jlj^.4~ii >.i 3 fl 4 4 M C. (JLj^I I JlA 4-^j-.'^. j mi 


i_4.4i 


4-^ Llitj Y' *r ^^\j^^jJ:u£, ^LlJI ^ 45Laj^^l Science 4.j,<^j.jat 

4_ju3L^ 4jj^ 4.^ lj[^i.^ldl 4.j^^^.3JI 1 jl i imj-a 4jjjLd ^L^Ll! L^LllLl. 

Hutchinson-Gilford Progeria <.ij (^jJl 5^51^1 5 lx^^x.4.7iJI <>£. 4jj^» ^ 





4.ju3l^x.t (4 jjVj jlLq ^LcujVI 4 -«,j ilubj iSyndrome 

j^j tZjij)4jfl Ojj^ Cr^i (JilaJI (Jjuaj Lo q[c.jumJ 4^j)^ jmiII 

♦ Aatl^l 4lC< utl c“4./a^i ^<Jaa^j *aJu9^£. cj-LuC. ^IjiJI ^ 

J-^ ^JJU u^\J>e. 4^0Vi jiVjjfc ^_^JlJ <, <j.i<) ^Loixll JL>J JlSj 

;jj-a.5tj TT < uVL 4jjLS^ LMNA SL^-tJill jla-Ij 

«* 

(jAj ^LUaJI JL^ I J^Laj i^Lc ^La ^4^ jCL^i Jl^ 4 « iAlr> aLjj>. 

j»^Tj A LaLc. j ut£. jjL^ V tfjj 3 JlL 4J t-A (^JlJI A^/a..V jJi 

m 

diljJj £'. QJi 4^.11 ^1 ^7m tj 4J 

^.^ajJI (J^Id JL^jVl Jju 1 Juft j. xiLtA 

Jjt..Luu iji p^4l A-jCV ^i4 r Jj! ^1 u^Luto^VI IjUft c^L?bjUdl JL^I Jl^j *0j i/^4j 

^jja till jj jJi\i\ (^jLj 1 <^j V ^ £ju) <«aV aIu lm 

«* 

t U^tl ltT) i.ui 4_2 l>>V 4i>.j^ C7~^J \h\j^ 

i^jJi i 1^4JI 'fr. <<^!l (-^^^..>Ji 3 jLc.| ^ j ^ 

‘ ^ ^ “j ~ ^ ^1 luJi^La jjft L«^ A JU4J 4-^U> 1^ 3Ltu>. ^Iijftl ^jA JLoIoVl 4i.lt 

fLb^l c^L^I (j.^ 4 V) ^LIILjj A^JjLscja 4^ J»]| jU:Vl 

5l j ><31 ijj f.\ jl <a„ivVl jl 4 jv| jI ^4^j1 a ,>.I 4;^ ^jA . L4JJ . JjSUIj 

jIjJI J ^_y3 jLft jjJ 4_J-uljJ ^1 A^jVI i^l 4 Utt ^ ♦4..,,^t <t J .ilnti 


^jjJLI dJLft 4-uuljJ (J^L^ qA <iJLlj (jj^Lt-uuj (Lftji^Jolj 4j « j ilr>!l 4-^jit j uJI 

^1 SjLiiyi jjurjoj 4-»-li 

JL3J t4S.^.gfc^^Jlj (3^Ju3 diLgbjtj 4^1jt)| aIjLskjVI ^jja JJL£. 

J|^_ju^>J| ^LaIaJI (^^.Aa Jt ^jJLuaeiJ 4^!j|^l 3 ^ 4 a*aa. 1 I JL^Lx^aJ 

j| ^4 ^j11jI ^rt^.ilj |4 ^jJLju A(jSL4<a C^j ^^^_xiAb 3ja:wjJLj ^LUJI 

jLaILc.VI ^1 ^j^lxoJ jl 4. M l ^ ^jLa^l 

«kliij 3jLL4->d1 4 ji£, ^jixgbw4JJ Ji^ LauA ljx4lL ^ a^C^xalOjI 







?SMt| U«te |4M ^...^1^,11 CIUmi! 

I ^ I ^1 (^,fLd^J.3e_^ yl III < <-it.MVI 


:^jLc.j_> JJ^J jj_<a 4j56_uij Ia^Ia 

4ui3J^_tJ Ijlo^ <4iinj JI (3-^ J \ ^IlLcuVl : Uajl^I 

^ < <1 fl.r> 4(;^^_La ^jl^_L>. 1 ^ rir fli 4 i i.g-i ^e-o 

^JUb ^j-4 4 -lLv 3 ^ ^ 

4^Vl 4_^l L^Uj 4 JjJL^ ^>: .JL^I b^L^l 

(jt lLUj ^-^^5 'N ^ ^ 1 u(*^ 3 jl>>Ij j i i^“j 

11 ..lit i. '>■ 4_^Ll^*i A <41 4i ^ 1 4JL>>V) • ‘ ^ ^ 

CMj^ Jl^J ,3Jl^Ij 4_ua^ 3’ioVl L^jfjJLuaj 
^JL^ 4,^1 iM.H < ti ^JL^ 

CiCLuM L^_j_flj t ^ ^ Jj^ 4_5j^JaJI 

' M 

3-^ (jO.A>Jl 4l>._^ 4-3b2ill ijuaj^_JI 

%% 

4 .«_ji T> 4^_^l Ld3L4^ ^1 4 ,i </:\ ,^11 4_jux.j-^ 1 
^jjo c_d^jL^uj 44l^}L4ltI,l i jj.t.J lU 

4 1 l^L^ 44_a^a_a.pJ ^J^] J^lc. (j-0 jl>Jl 

a 1 «4irt^Vb jjL^uil 41.4.4^4 11 1^ Jl^G 4 LoLcJ 3 JjJL>. 3 jUI (_yJa i^(jJL4il ^jJ)) 

** *• p?;"? ^ 

4^ft^jjl ^lluijJl ul-^ t^_pu_tda>a ^3'U:^ (1)^5^ ^1^1 ^ '* *“’ L^lj 4__^lj^l 

. . , .fc4 ,* cr^ “ ‘ ^ ' ^ 0>^ ul 

4_i::l^ ^Qj U^V u^^l^ | “ .„U^5l^ 

aLs^^V I ic^436_iH A45k*4.,4.44.1 (^9 .3 jl.>>U 










^aAldl 


^J^-?^' O^ c^ L ,4- ^ g-jj C^ (jj^llL^l 

.4^jjL^Ij 4^MS»V| 4i^lj_iJd ^coaLcju! 

•.^LyuHtujVl AojlaJl ^^iftil 4.^laii»il (jl£^ J3j 

^rtltl 4_pi.Lj <4^jti«,« ^,j ajltl ! JLi^ iLi Qji 4_dJj..^t ^|» 

ja-JaJ iji^l jmi 4 -j£^I L^x^LU ^ Jl^ ^ j^H^aJij 

4 * «• 

4JL4^4.^ cliJ^G l) 1-^ i^JLa jl I;^l JL>.| (j^ii^ ^ i.4^ j) J5Lo,^l 

i^rtJilj ^J£^l ut<0 (jiat.j UuJJ^I cdJjl^j (jW “ 

♦ ((<-*^tljVI 4 xUTJ, 1 dajiJ-t^n 

ijo^ t4.a,A.>u^JI ljM-i>Jt (^^i£, JlxJIju V jJt i;^jLjij| rLuiZLuiVl 
4.j^il!l 4ai^i jjL^j .3)jijj 4_iia^ c-d^ix, (J^l^ t^Ji uA.y 4al^ 3l ^ 

. ^L.Uii.'^Jl 4_ii^l c^.^vLua jJ-udVl (3^^ L)J^ jISo 4^jJ 4 ir.4 uii jA 

4 ^itLaJi 4»AJi^l^ti C ».m>» ^LcujVI ^Lu iiJLJt:,:Ui\ 
jJI ^LuiJ^^ LSjLL^x JjJlj^I ^LluJ^I ^Ljuj^ 4.JJj.iiL.:^ 4 

(jLujjVI ^j-juaac-j <1^3?^ l-SM-^I 4.. t.t.ajj 4 .jA^I ^jla OJLj^I 

cl)^ Ly-^J 4 ((I .^j . J» ^tun. t*>ll 

.rVY J^Lxuil yi,*.«i rLuVI 4 ^l1x 4C. JiAd,^ <Jl(jQjiieIua<l 4.A^I 


L^ljJ 4 ^j.A>4 4 

ol^jLoIlJll 3 jLII 


Late blastocyst 


oIjJlSJI 4X^1^ L^Li. 



/~* 




4.i Q cij'X.ll 

La 4,uaj^^l 

4r»dUI 4 jL!uj 



4 I f y'V 

V* « ^ 

^1 r it t"< t fit 

LT^ 6^*^ 


4 ,i^.f I 4 lIVU ^ 




tj3 



^..< gJJ «.LlOi£,| ^llul 


4i A i i- i, i . '^ I JL)^ 


i((3l^l L^jJ^)) vjL^ ^ 2 l^jl 3,JU4I 3^1 :(tV) J5LUI 

JiJ ^>SL^ ^1 ^OljU-dll 4JUISJ1 b^Lklt ^ Jj.ua aJI jliUl ^ 4-uiLuuaJI SjLmkJIj 
JS jLd ^LatJj ^3tjjJt I ^4 i.7^^ 4 t.u> 4L4 13% U UZulln 4 UuJLw ^ Vi4J Jt 1 ^l4 

.ijjuiLJI AlxVI ^ b>^‘ jJUj 4AU11 jrtJljAl) 




^OjLsMsJI 5|J I-^Lo^ V^LuuuuUmULj ^jJUbi^l ^jXui ISLo 


^ (Human Enhancement) ^jLuuj!^ O^uaoelH Lot 

4,.i,i,^c. Jlajj jt (-jSLJ 4-lcujI^>JI ^ 1 ^ J[^4 

4.^tjjJI CjI, rt ^Ji,»..:^ ^o-Aj ^LolaVl JlIjj ^,A,..i., j11 

4_j1o_£. (jl-^ IjiSutij i4.£^lSLltJI ^o^LjT L^L-^ ^ 3_lLtb\-^Ji 

‘ Jut-ciA-xll ^JUl-V <.*t>H ^Li4 jl of* ^t—1.90 

^4^1 oi:K..yi lilt i_4j j-Li^ (>j L^i U£ . au^.,._, 

.^LcuZcuiVI 4^LldO^ 

j|^^.^t 4 o"l 4 <4-C.Li<.alI ^Lx.ujLLuujVi 

^Ld t^l L-uJ^.u]JI ^Jj-OLx-cuXI 1 ^ <1 j 1 ini VI,o’!i,>» 1 

^La-lI 1 4.i.4,uj (jt LjjLrv^ 4.9tJLlJI 4 aj^ 111I ^^^jyTcll ^^^^jusjjo IjJl^ 

(^ ^jJll) ^jLa:-o YVV Jljlj CLc^t SjJll ciUj clx^L^ 

4 il oc. j^oJI (^lj>tl ^Li>jU {3:i_djJl 1 < o ^ 4 jkJUiJ cdJj Jj_A^ 

jt 4^ y*itl lILIj ^Ljm ^t jL-2LIL£.t ciJJjL^j 3j.^!>L^I 4 Aj>>I^^ ^_^_iLLL^t 

^ •# 4 * 

La I jj r< fM ijt L^>^t oLIj^ (^yl£. 

oIjIj^j 4^ c Join'll I 4 ,jJL 4-^ i^L^ouVI 

3jLjL-^I L^ t ^Jb 4, Ji^l (^JlII >»V) < '< L^i ^ iAu7i„,Li^\ 

LIulLu-l-uI 4.i^L^ i4.jjuJul ^LuijVt i 11 n i,u\ (2)^ sit"jII 
cjLj^ijliVI ji.Lul jL^ ^rt til 4Ji^Lcu.^ Cj^ ^^tl 

2u£jJI ^ 

4J q\ V SjLlI udl^^Ujuil Loj 

*4 «» 

4-^LLa!lil ^tj^l 4_tuiljJ ciU J i ^ ^ 4 i,u ^V! 

^Ljj-SLj^ tjJi-^t jl (^fu-jjLv ^ j ^ 4l>ilj_^ ^ <II rtiij i!:Ai „■>. 

*4 ^ ' 

(^JLLj ^jji 1 ^ 1 i ^ ^1 K] ^t Vl ) * * 4_j_cu-ib 4_-^lj^l l_o_^jl_o Li~i_o 

•o «* 

(jA^J 4.auLjJI cdJj Loj i L^^LuiJlLuiI fSj^ oLjj^-pJl 

OjJjj ^Oj>.jJI Cx^Lc. L^jLjj L^ijj (3^linTu L^jLj j^-LoTu 4 ^ <1 Ul 11 ^|jl]| ^| 

^Ijj djJL^l t4 rth V A (^J$ut-4-u I 11 L^L-p». 4-fclAAj 

jlL^I Sj-iIu oJ-^J (J^^-^tj a-j.,.oj JL>. ^1 ^L^Liotlo ■! S *4 ^jja 

l^lj^J, ] ^ a OJ^ jLtjteJ 1 o a! jL^t ot VI .jlJJlL cdJj^j (^1 

jl A 4 ^<*4 ^ * ix%"t 4 _l>.,oL^ 4_(ju(jJ Lot 





(J1 (jJLuSbij ^LdhitJ JL^ Jk^j i4^L9fc^ 

(> dJl ^ IjkSL^j i^TA All V-^ i,i^.< itJj (j\jljo^ 

jf lIjI jt ^jSLlyJI L^jIj i^jjSjU ^ 4 X 4 -^ Lc ^1 Jl^ 


i-tJ 



^^x.a.tptxjuJL i 


^1 L^JiJL^ ^^^)auJLd ciJJjiJ^ 1 1 n *1 i iC jIjI nt 

* ** * 'sr 

^.ul I cdJ jjj <^^«„uJli dUiIxi < «Ld 1 cji.rt I/nil ^,1«r< t mU 

sa ^>uVi J5UJL1 5j>jJLi e,s:j>«Vi 

ijLAj 1^0^ 4-SjLLa~<U ^4 ^IjIlII i-» ^ <t.4 «ij ((Bj^LjJLI ^IjUJI)) 

CjL^jLj Jki^ <4^1 ItljlU Lr^ ^ 4_se-i.ujuLuJll ^IjJL!I cdij 

(j^ ilxSlAj 45 jl>.|j 4JjL*J ^ ■g'.M Vj JL>.Ij (jr^ jj|La~n Vj 44i*i.9r-<a 

tf Cr^ (j!$LiiJl L^.-^ <ii ^jjjjjiXlj ^-»jujlLi-JL! (jo 

(j^ ^L4 uuILujVIj ^LiIsLaILuiVI 3jLjLd (j^ LajL^u cJ^Luij o^j . Luijj (jLojLL^^ 
.(JjV( Jjua 4 jj-4,^lH 4jU 9^X. (^Jtil ^*jilf>!l ^i^jl]| 



j-fl j - d >. 4(5jt5-uaJI jLulj) bL^j (5jt>^l (jj-v) •('f^) JSbDI 
jLs «.iiJji ^ ^ j j ^ 49 ^ y•^ * * (jCL^LblL* 

ljLS^..^ 1 (^ad>>] 4 n<i k 1^ » (jVt (Ji^ *J iA-UiVli 4,m> r<^tt (j^jJU j! ufjbLa>) 

v« 

iJi^l 4 ulf> (J.4-AJ oL-L^JI i'uKjJ JLd^ ^^b• b«i 44 ji^L& 

(JL^ Ld^j i^Ja^ 4hlu^5^t 4 jl^LkJ 4jubll 

♦ j jiiil 4JLt 4,4SL»Xt Cilj^loJIj ^U-J< Cibjui^t 










?.L;9SrUI C 


ISU 




IW 


<^,11*1 <»VI 1 til ^jjk ^ j *< ^JJ 

l^\ i^l—LdUyLLdLuV I M J i ^ C CjL^i iiVI {_)-^ */ l-juk i ill lAA^ 

(JjL>>l_i^j i 3j£La!t ^1 ^juJJLl i ^ ^^fT" 

^iSLal t^Li.n M i iiVt ^j ^ Wzf^l 4jfc-jr<.,<.tI i^JL>u! ^1 lilajl 

« ^LcjuJlLouVI t >1.) ^1 

PjJlj ^ AJCiJ^ J. A <^ll c^LoJI ^L^uJlujuI :J[^Vt t t XiJ! 

4 _4j CaUo c*:< j >. . ^LxjQ - j—ujlC. 4 t j 0^3 

cjJoLjli)i ^jA Ltjj^ <■ btrtiiH^ juIsIj bjl^j 

^Vlj CjjL-fl-d »5Lc.j.jfc^l ^i5>[r< ti ^Vl dJLA 

ojA - ciLtAli u^L^VIj ^J^«->JI ^^tUri^4Lj ^ L^l t jLj-^^l 

(jAaj L^ic c.-flAifr jJj I ^ jl| (3j^ Tl„,<ur< I <)l j d *fl 

j) A L ^ l^jl| J•i*t < t» dJUk ^Ituii liixVI ^.^Lt-C. ^1 h^ d**• ) Jk^ ^ i L^J-uiLd 

jL^ f .Liq 1 •■!t LajI a a I^Ll'^I ^LdJLiJt ^ja c<«-^ft-j-u L^t i ^*< 

tjL^jj .3 jl^ dLsejLOJ ^LftlL^Iu L^lj 4liiUll 4lAlall ^LuJILuil IjJSLaj 

jLd C^t I .fauS? i.i->hliJW ^jA ^dlf*\H (^^1 dLi 'xll ^1|4 M < < 4i«Vt (—dJL^I 

La i.^.t.i.u -y. ^LiuJjLijjVI j-^ 1 a I IT 4, * t d..a 

Lo 4jj t—caeJ LLAj *4^ ^a'‘i‘y,4.n V (j!j 4j■> nifi 

(3:*^ y Lt^3 - JAW) ^1 t_g: ^ L>.u 11 *(1)4 <^(jr“ 

** M 

jjk Ml _ A ll r, (j^ jJ t4^ljjJl 4 --j^L1J1 ^jULj 2^La 

dL^ i t jLJhLjv c^i it ^ ^ ^ ^ cULd ^Jlij 4i I <iIfl > 

«» ^ 

iCjL_«Q 1 ^ ^Vj ^1 (jJ tIjL_« (_^jLJI jjAiaJI Lj1vLj>. (jj9 4_jiifc. 
<~*A ttL 3jLa.>Jlj 4.1-uHj 4-ij^^lj ^a^Vl i^jA (jj^ J^ Cjl^LiTtr I 

^^^5>>j (1)^ (3*^^^^3 ^ L)^ djL^ (^jlJI rt 1 L> ^ji^L^Kil »oi!L> jujusJI 

L^Lt^l (l)iJ (J7^^ (1>^ ^_^^t.iJI J^L^juIo j S 3 ^i^t (_j^J t4j|j 

^4^! j! 4_^f ^liLoj < n (J 43 .4,tLaall CLu«j jJ . ^ iu.u.«.u.U ijri^ 

4 j 4 ftijJ 4,l.!t4.A (j! ^j^AJ 4 au^jlmJ Ji^> 4 ! LLA C>^3 *^ d\ (1)3^ (1)^ j) ^ *4 

JjLfauTtlt Ljljj-ail 4 JLJj . L^ to>J;,i 

*« M 

PjJI ljj»t^4j>Uiijjt^>Lu,VI i^lJI 



•• 


JLj-:kV! JiAit,j (jl ^ ft li ^LljoJILuu'^I :^LLil i ii tii)\ 

. LjjLljj Li4 ^ a i I i,ii il I Jub^ i_4 1 •■■il^l 

(^lij ^1 lJludI 1 ^ jlr ^J 4 jIjjjJL iBjj^ t^lj 

«* •• 

^>-^1 i rt 1 (jMj) I J, « « dj^ji ijj ^ j.ai I cfciH ^ I 

3juJl^ ^LuJILujI 4ji 4 r |j| Lq I i^^uoSuuuJ ^ <^itl I ijlsfcj jLfl I j^j 

. JjVl (^C. Ml < L a,l“ J f (I ilj^J Lq^ i J-4^ ^-4. .ujlLlalII 

<■ i J U Jl^fc-lJl \kJiJt ^ j'yj V 4 i^. I L^xjjid^^ 

4 a.i^ ^1 ^ j *< tjj i Sl-LA.II ^L4.ujyi Sj^Lb ^1 

ij\ ^Ljlj 4 JJI (Jj-^ ^ 

to 

Stt 3 ji^^_l^ 1 <^ji Sjj i«»... cjjJLI 4-SjIIs J^)) jjlj-4-c, 

jt ^i, 4.AL>Vi Jj-!a 4j? C7~^ 4((««> 4 g V| clULft 

4_> cr4l*>l.^ 1^ 4 L i i <1 4 / i .1 ^ Ct^ 41 if 1 < It i-ftj 4 JJ1 lL>^ ^LJI 

to 

oLaILlc^I 4^jjJLa l^Iaju^I cd^jL^ 4,n,!(faA 

4,ji ft r Jlj^uJi jjj>-^ Lu^j .(( jijjJLa 4d^JI l^Ilajla! lIIUjI 

f.\ ftir C t jj lj| Lq Vj tfjjb 

JJ& i ftr 4 ..chijlJIj 4J.:^I jLlii (_^ JjIaTI L-SJLiAJ ^.ft-lctklI 

f.\ ft-i.»Jl cJjL3eJi£^ ij-ui^l ^L<.ujll.l.u 1 i ^ S S "Sr j -xil ^ .* <^2.ft 

4_^a (^>..40 ^LcudLUiAil^ 44 ^ A j^tOLSir < <t !l jLi-u-A u <1 

i4jIjjj^ (3j^ -L<iA ^LiuiJlLi^l jl^ g.l.ftltJl ^1 LlL_^ 

J^(La i ^ Milx. C^J 4JlSlA_ft ^ 3 ^1 1 .t « 4 iL^T Uj-^j Lft^ 

to to 

S^LiaII Sj^l jJI ^ Jjal >T4t^i 4 S3j^i jJl (.ilij i 4 Ai.l'u.ti ^1 i LaLc j j*!iC. ^JUji 

S^^ljJI ^Lcuuuj-ul IajUsI^ ^JU^ JUjLJ^i 1.14 <1 a!I (JJ!)^^I,J.,4-U 

(Oljlj-tAJi (jiaAJ ^1 f ti r< < III i^nJ.j>J\j 4^LIJL1 JLaI^ A <<i.'^l^ 

A 5j-_^l jJl ^L-tjuIlL-tdol xlajJl ^L_t^aj| ^^^ l2.j ^^J ^ L^JLftj 

1 jSLaj 1(3:^-^ ^JSLJuJ l->Ij1j^aJI L^ ^K.aj 4_Sj^dail uii^^-*j 1 nlc. t.,.AA„jLrttl 

to 

. ljUt 4 njrtiAJI L^l^A ;J^*> ^JJlI jUftS iVI l-di^. 

L^^j li S 4 t4 4 ti Sj ^<.4i-:^l jL-t^o^r^lj S^^ljJI Lot 

S^^^3 f^C. L^l ^ 4 iiLj 1! cIjJLaJ jLdS-d <4-XL4 oLII JJ) </-lJ>tl ^J..ft..l4 4i]>l 

^ *• 

Lo T fcN V i^i.ln.ixU 1^1 li Uiiif aLoV! JLidLOJl-^ i(~\a ill 


* >ft / ^ 

(_y» <“ 





Qjo duLojij ^uuLstoJI qIS ^ I^Lo 9 T^LmuuuwUU {kjjjokJI gjjILuj I^Lo 


A ' * 

4 I ( II 


4jLcu]|j 4,jlx,/.’iJI liILl^ olj 

I j (3^—0 I j-A <^Jj|jl V| jJajjJLI {_^JL_4JII 

M ««•««» 

l^VT ^^ilalLuiJ l^ 1 1i (^JL ^U ciJLlib ^1 

,4£.LuJI LaJLl£. Le 

t^^^-fiiiti^ ^^->>1 ^^-njL,M,<,a.l>l^ ^ ni .<„<,i <*< < »t t 4 tiTt 

44-:kL>J1 ^^^-jJl! jI ■A^iU jl-^ 4 jLjU&£.| ^IjLSblLiJul ^l.jJ 


L.*lS.iL^ 4.»J\ t^f( ^Lu^Vl ^Cu <>.jL»-*J1 aJJt 4jV 

»1 i>i r.Vi ^ jjk 4K ut A ‘-^3^ 4j| tV>->. i jL^lj 

%% %« 

nil!I ^1 Sll 1 41 ^ jJt 4. Lt^ 

iSLj-^Jl I JUb 4n^ a1jIL>. 1 <_cac^ 4jj ^ <nTi ifiU 

q\ ^JLx xjkI ciJLlibj Ll^j Jl^LLx.^ 4ulil.j uVI 4 ,jl4 ^ o\r^ ciUjL^j 

^Ixil uHiJl J 4 ^ t ^Jlil ^^JMJLLJ C^ 1 J 4 dtf ^ I <iiJ i JiJLI ■X.iuJI 

^Jb ^LuUiJLL-La/VI i ^(Imi II ijL^ 4 L^^JUO.^ ol ^ ^ 1 


» ^ i^l rt TLj Ci^LjL^J 4 J t^. T i ^JlA ^JlII i, <ft ^ ^ * ujU 4 OiXi Cj^ 4_j 1C 

)jub^ 1 jLC> t>0 ^ LMJmL.uaJ 4-L^^1jlII c!1jL%jVI 

ul Sr*-^ 6^J *J-&^ ^Ltiac.1 oW J* -*‘ 

Ij^j iCj^ *},.( II U ljub ^ ‘-^ L>^J ^ 


Iu ^( ji^-tojJLl ^uft^J 4,_i_aia-iiJt ^Jub 

^Ljua_cVI 4 id^ “< a oL^^-uoi f.L(^| J-jJoILuJlt i.n 4jl ^^3^! 

^ ^^u.t S i^ A LiJLlib {4jj^ui. Ji 

I,l i^^LacjiJi xii **^3 LT^i ^ * **^ /^\ ^ 1 Jj- 


i.^UI 



jL^Vl CjI i-LoLLo 4 .jloL^I Alt pj") LiiLlib (jj^ 

m * 

>./.ll^’i.< m (jric- 1 A..1./£. (jj »7u-<,uj i^\jbjj^j ^11 a.«!1j ill ij^oJU 

^ Z/—^ cH-^ ^ J>^W Aj 0^ ((.>^£>^0 

4-juL^I 4^^^_4 !uJI ‘ *‘^*-'*'‘*^^ J) iin 4 d j 4 jti oL.d <^ljJLl 

C« (lLlI ciJLIj tA jV ck 1 ^ Mill 4 -^jjLl.^11 4.^ji^.^Lj L^I^Ijj 

Jl3j 4-ii 1^ j J .i a.l!i (j| 4li^^i_j^ jIa iJI ^lr>4 ^1 

IjjL^ JL^ 4jjLli^ ^!j iAjLp^ ^ 4j < V < u Ctje.4,«i]u.ml 

jj) i^tlj L^JuLj 1 jL^j A*!^ itU LjaL^. 




^9 * 1 ja il 


^3^!jl^J| ^JL>.| ^J^aUi (JjbV 4j,<lJrt>JI 

o' lP Ij Lllj it-uj;-^! J:^ aJLI ^_yj9 LlSLo^ cjj>^j‘*' ixtiutl Ijla 

I juk OJl)' ‘frLUa-cVl 1 4_^L>- ^_y^ (_j-tl3jJll 

4_LJui^L) 4 I^a^i^Ljui_<a (3*^^ ‘ ‘ cT ^ j 

^_y4^jJLl <Lpl t»l c.Vl dJ_A ^JlLo ^^\ 4j^L>. (Ji-iLaVl 

1 a4j-jO <<il>l (\ ».l£, Ju;^Lj ^jI jJ^Tj i<-.*£^—^1 (Ji-5tJb JL5 LiUj ^jl ^_j3l 

«» 

l)3^ Cj^ ^ ^ ^Luijlu-u1 L^-jl^1^ 

^^1 4jL1j| 4K a^L^VI I JL^ ^ iij (^Jjil\ 

«• ^ 

^- j 4L^I jUaljVl 

cLijI^^ L^Lae-ua) ^Lua^Vi ^ t «iJJJ jUixiVI 

«• 

I Jljzw 4JL-Ljua 4 I -«</> V| (J->tJ V 4_2jj.IaJ1 oJJt (jL^ ^^IxLJj * La^ j C.^ diL^^^JoJI 
^j-uLa 4 a 4-i.a i La Luajl ^ i >i i\ Vj t^Lua^Vt oJU^ ^LaJI c-JLLaJL 4 jjL2-a 

** M 

(j.^LjiJI » j <7 rtli ^ii lLi il ^jj9 (.7^^ (jL-i^VI ^Lua^Lj 3>jLaB_lJi 

^Lua^^l dJJj CjLL^ua-ftJi ^| ^cJbjVjl QJ^ J ^ 

.4^1 JjjJl 4^td^ 

JLoIbl ^d. ^L t <i Tt < nVI :^l^l uxu-luJI 

^_yjljj LLl^jo JL>.| UL?^ oVL^Jl < cdl i^4 :4ju^j 

«* «» 

^1 i/c^JLuj ^ >-T <!!( 4_^^tjL 4_JL_>- 4 i < «i 1 ^3-^—uj u-flj) i» 


Dominant ^ ^ juLj-u (.y^^jj a jji < 

C<1 ciiljj L^-^l 1 ^ <-«l ^ 1 (jOjjjJll I *<K 

J <u ^Ltj^ Iji^^j ^L>JI ajjb ^ 1 ^ j4 ^ 

4 ji <v f. Cu.41 1 ^1 < II <t ^_^Ia^JLl ^L_2_iji “i 1 ^1 31^ 

JUfcJj 4_«iaj^ ujVI 4-.il>JI cLu->. i^L<<!<*<■■(■»VI 

lP'J- i^^ la^j i^Vl ^ 

cHiljj^ ^ , \ 4 u (I (t 4ijL<CL^ ^j^,7i4-tj 4jljjj-a (jl i^\ tdl^jJl ^Ir>r I 

•* «« 

L^Ijjj-xj 4 -ar«4.7< <«t 4 |*Vl Lo! .(The Nucleat Donor) jl ^U1 

^ ^ (jr^J cr^ 

^ 4 * «* 

(^Lla ‘ “ * LjLd 4 >jjl4-II 4^IjjJ) .^IjJLl 4i^ 

d t^\ 4—^1 i^VL <4JLc 4—jjj—^ tr« t.ti-^J L^l \^\ < L4>i.v j Cy^ ^~:H^Jl5 

^ %• I ** 





Tc^Li^UI ^iojlsuxJI ^ I^Log T^LuuuGjujUU ^jiitYi II ^jILlu I^Lo 


^^jlII 4 K i4-^laILo ^iLfctiJ 3 jJL L^ajl ^ ^ ^ 

l) 5^ i (J^IaJI (jl ^1 < <1 Ti I «iVI Ijla ^ 6 *J 

(_^jJI jJjl^uJI j_yJ3 ^• j 1 InH ^1 ci(->—•%■ 4j:kVl ^1 4_L<» ljVI i^l AjIjjj_4 

4.41 iOljjj^ ( £n^\^ i U jljJlj^I JjJ^I jjb 4 _£julj 

(jy^ L_4| (JjljlJI 4j j. j 4 "o (^JlII ^^^-LaJll <JjL^1 ^tLalLj IjLAj 

JLiiu! ^L-uaXl Q^SJu-u Ju j / t *4 JjaL>JI jJb ^JL}*^^ i .^^4 ^L>J1 

^Vl ^jJi ^L-cujLL4UiVI 4, 4 r. "i i a (JUJl-^ t Li J A.JU 

jSkVl (ji—is ^1 ">lH (OJUk i^Vl (_y^ 4_juaj^ J_yj| lifcJJ 


JLLAi 


4l.4->- ^1 i julI^JI jtjJj) 41.1 4^1jjJI 3 jUL1 ^ULL ^L4^ 

i4_jLJLLj ( ri 4 c^VI ^.4 4_^ljjJt ^ t.:^! 4— 1 _41 . \ ^ 4 

4_Ilil_xll ^L>JI 4_iiLtJbj i4_^ljijJI 414^11 jl ^j_4 ^1 4 j 4Jaj^ Vj 

djLjjj—4 j_yj3 Ijij—:wj—4 (Jla_*Jl 1—4,.Llr t^Jl —^JL! ljUb 

MM M 

La! .3lj^ 4^ c^Vl jl ^IjLseJLui LtJbj —^1 


tT) I ^I (j-4 4 Lj q I Loic,^ 4 L^juuaj^ ^11 V ~ «,<i 1 ^ I 

3|^^JU ^oLlt 4.j9e_tIuJI QS^uuLM^ t4 4 ^Ji^-jJL 

t4 4 -c.^ I “lit y,*,) ^ y,w , \ 4^^l^ 

4 jigg'. (.‘i 4>H -ir "1 < «(1 1 jl La! ^.4 L^~4^Lg,j 

+ y*W , ^-4 (^J^l (jj),^J.t.*< 4^1jjJl jJ^LTl ^^iLc. (jp3 ^LuxjlL_u^I 

LU^ ^ ^4-A-Il * j-.a cjVI ^ 4^1jjJI 4-Ii£^Lc.j 

^J,aV| Mij ^! t ^L-ojlLtiiVl jj_4 Ijufc (jL^ (j\jJL>Jl 

l.i^l 4 >* < (_y^^ f^jJb (J^. <,rf’n>JI j ^LjUJLt-t^Vl 4^_L4£- ^L^txl 

4JI tM U —L^VI 1 i ^jua^ ^! —u^l i ^ 1 juaj! LLAj 

^LuJr^LalI I 4_^^L^ 4_j_xia_d ^ »I LL^^ * 4 j i'Lt| I ^ -ij^ 

4JLa ^_y,i,4i,«.< i^) 1—4 j| 4_^ljjJI 4 _^^Ljl!I III 4_s_^ L t"}^ 

^! jjMcbHij 4-Lfc! <^jVl ^,<.^11 (3^ liLa ^ 4^43.jJl 

I j| 4^j\ifr„<.i>,ri Mill JLiLVI frVJjfc A 3j)^J *** 


l^<il.'>* 33^L_4_4J 4 ^ 4 4 I ^ j <‘><11 3 1 ^ 4">*^^ <**« 4 AL4-4i 

4^4-^^^! L^>4a 1 i<14 4^LuaVL 4 /* ^ ^ 4j cZxgJfcl—4^ ^ijJ) (^/\-L>iJ1 

^lj>3l jIjJLI ^■/.^\,'^^ ^Vl 3j) ^ >*11 ^ ( 41 4 I 4 II 4 C ^ 



jpabII 


^ y* " iS3-^ 4 Uji“ ^ ^Vl (jl (jrtJ>- nJ.i IfU,l 

LL^dj?i i^Vlj / ^ ^ <^Vl 4^ALjyJl (J-d^JI LoJlI^. ^L>JI 

*/ * , ) -j C^-c aL^t 4«^Lj 3!j->ttl 4_JLc. JlA 4-^ljjJI 

. J AlfatU 4^tjjj| BjULI 


4iprff J^f ^ blJif J!^t 

Genetic 4jLi^ James C. Peterson ^1 4j5>J1 LIa ^jJoLl« 

^jl (Y \ ^ji.1) Y * M jj,«l.m Turning Points 

^LuiJuuduV! 4-J.4JU ^Li^l Jl^Qil c-^aij Jc>L^ 

^yja ^LijujilLidUVI 4,jl,<o £i 4.4i.l.:^‘i,.fc.a,l.l CjI jid-Till (JL9^ (^ ) 

V L^L>. cULu-dllJl op9 JUJLuJI i M t »!vUj .^La^ OJ^ oli ijluLa^Vl 

4,-:»■■■»■<.!I ^LojV ‘^■,7< t.ul o) <-**■«■ 1 j 

^jVl »I ^Li.lI J_>jLj^ 4ajiJl]| I I.j YVV _j O.^e-uo 

4* 

Lr^ ^^..oTuduJLi c-ujji.Cil! 4 a^u <4jajL3r‘(.<-uXi CjLjJLdlcJI 4^Litd ^Li u.a ^Ij 
ol .jitrtn.itl jg *< j >,i U ^ 4 u, „"»i*4.t c-fl^ .Lu <4.j^.:»-.ii!l 


<i Aj ^Ljtd ^LtouVI ^LxAiJUUduV jixjL^lLcuILxdU 

4_^Lt4*jyi 4x:^Vl j"^}^ JJlc. 3jl < a :V j j S Jt U 

4 q.n i nVI 4jl»r. 

4jlj«I^ jl ^-MixL-uJll J-^ 4^1 ^L<..uJu,i<;Vi 4.j.lLftr: *^1 L-j.aej (Yj 

tCi^,.t.?ft.li,..4.<Lll I jjb *4_^L44uyi 

4^1 TC-jUjlU-xaJL i 4 j i.U (^«JLli L-4 (^JlI) 

•• «» 

^J^3^heJaA\ CjIjj^ La L12 j>. ^jA Jjb ^ 


JL«uo ^jI (JJ^J 1.2 1 ■<M a JJLJteJ Lul ^i,-4i>,Zt,u.uiVI 4 jla C. 4^jJl ol 

4.ri..^„<^ SK.:..tM 4j(_ 7 ^i 4jljjj_a ( 1 >^ ^ <,>!<*< j.<iU t^iJi 

^ 3 !^ 4,j ,d.a^ 4„2j^JaJI I JiAj i^Lolx-duLoJlI 

4 * 

3Jl_j^j 4..<.a.‘> 3 ^ ^ ^Jl_A 4^j Lr^ Jil 3 j j! jJj (jl < u)l ^JSLd 

4^Liai!La (jj.^ 4 ^^^ 4^1idjLll ^Ijltil 1 ju 2. La ^ ^_^ljijil l^ L^i 4 ^:!^ V 

/a-Ajl,j!l>>l 4jaj^^ UJl5^ .^i “ca ^jjjLiJl (j[^ ciiJjJj ^ • 

' M ^ 4 * «» 

i ^ ^ ^ 4i ^uj 4j ^^ ^ iuj i, ,iM u (jL^yi ut m ^ I dlLj^JL 



^tiouLaaJI 9 J I^Loj ?^LuuuuUuUU ^jjjuijJI ^jILuj I^Lo 


iu <jllj I jj L>4j-3 <—SjJU Vj HI < ‘~A>^ JL^ ciUjJj 

Lilli ^-!L<a JJ) j^JL-jJI I 4 JJJ 4_i.u-dLlXIj ^jl J ,rt..^ ^1 

^_yLM L^l Lilli I tj At«t JlLsj l3^ **< I II 

.SLp^J] L-^l i/^A 4^L:^ LilijjL^ LiUj 4.aii&j^ 

^ *» 

Ciljjj-a Lr^ L-jJbljJl jl ^m ^j| 1 ^ J^LiJl l,iJ*J 

I t ^ ^ lLU jJj lJul. x^ j| ^_^Lj /a ^ j-g. 

«4 

.3jLlu 31:^1^ ^1 cdLu^ 03 ^ ^ 4,I!Cjall 

M 

;^Jf rtfi 3jJ|^ ^L>. ‘ 3^ ^LluJuxxVI ^ ^1 Ls^ (jl L,|J*J 

4jl<i r i fl JlSu jjl 4jLroL^j - l1}JL:kj jjI - jJjLlujJI AIx t tu ^jl 

4-}|jLl l.iftjtu ^3 tt ^LlxJu-uxVI 

3-^3 Ljxxlxxj daiJ^^LaH ^jUb t aji^l ^1 

4.1 \-A :^ljJl ^JiJ-LttJl f^a 1^ i^LLu-u-xuVI 4 j 1 ^r,, 4.JtUI 4_:^L^JI 

i^JU LbJlJjL>.Ti jlj-dJl ux^i-Lud jjb qJ^3 4.5tll.l 4 _:^L>iJLj 

%>• 

f. I Jj) i4 4< 11 (jl^ t, (ill iQ LjO^ ^ 1*^ Ij i tl I 

L^i..fl ^ »Iu*1!I < all ^ »L\jI ^^^SLi lUiVI-'^ 11 ^jub 

JS^jm <-illaJ LbjJojj ^fclJ ^JLilaVl 


i3j.-3j ^ *^Ji3^3 u^•«■«*■ >1 4 AV ^j^-atJb jjjL^ ^L_ujlLi_u1 

^IjU ^^^SL-t-xu ^1 < 4 j < iT^ t *< (n t i ^L:>JLI ^ **( rt j lm 

SjjLu4jV1 ^LliI M I III 

^_yl!jj aj A t »l Jl^ ^LojulLluVI 4^j^j£U D’^-^ ^333^ (1):^“^^ »l.<ql»Jl (j| 

0^3 i l^ i u 1 j. jJ 1^ V ^ I jj I ^ JUi-Lj^i I 

jjJulII l1iLjj_*_i^ ^jjjLAij f-\j3 ij->L^ ^LqIilII ^jl 

4-^L.»., <«i ^ 4 jl-^ ^jC. 3jl i c. l^VL^ i JLjJLj ^ ! Ij-^J ^c-LuiVi 

<" 4jua-i^ V| 3 !^ (1)1 " AU» t 4.^1 < .u t l 

^jA {J&j—aujui i..X ,x 3 •! (jc^^ljlm 4JiSLxaI,l (jl-^ • I—(1)-® 

^4. » , < . M . ~ J1 ^ ^ MiVl 1 JlA lIs^JI 4-x^Lx^ 3)_9 ^~ 

•• •• 

^ >^V) / J^JU <;Lai 4l4J3feJ f- ^ B! v.aI / >1 3 «>> > A itl 4 .x:>>Lla 3 vxlxJl 




•• 


<Lu3 L^J 1 4 j I tr> 11 ^l^il jj)!r> "If ^^jjJLf IjSLftj 

i5^^-j-;>Jlj jjJLSJL jjLtiu cj)i\-s^ jajLtfj L« 


30.5^ ‘-^ OL^Loa (J > 33.<al,i ^JixitLj Jl^ Lc^ Ij 

I^A L^^->JI f^ja JJ * IJL^ I 3",,u< A ^j^a3bJ La (_yj^ L^lj_tJ1 


ijl xiJI i4-ge. j ^.-t.^ ^ j c (—fljLaJll aJ-A a 1 J-Jt-ILt^l 

** «* * 

IJlA (jl—5 tdJj 1^ )4_IijL_^ ^jyJl L^-^P —t-LVL jlj—uaVl 

i3JjJL£. ^J^LtTu-ya ijj^ ^Luju^I V“ 1 i4jL^ 4j^ (J-A-Sfcj ^a ItJf 

(ju3» 4 4rf^\'^7J 4.rfc-jr<j 4 jL^ 3jIjl4^ 4j 

(_ya n jiL^Vl (^^ijbJlJli jj^La"fI ljUb 

LUdj UJ^ ^ jiL cLLt ^l>iti jL>i ^J^-geTJi (jy3 4_^^l 4^l_cajyi ^uALlf 

I La j 11 4ijL^ ^LL>- JLd L^l Vl CjULl^I 

^^jlr t,, 4 a <^j ^ Aila.11 ill (jAXaLJl ^Ld I Jl^L^j JUlII 

' «* «% «* 

I JUkj ‘iJV ^jj)-i1ijaj ^Ub (J-j 4 3j rt.>J Ij ^d>Jl ijo ^"<.11 

(jjj O^ <Jj? ^ jla^LLUji jl^ <»"< 4 <,lVi 4 1 * 11 CZ.C w LiJi JL^Ll^jJ 

•• 

(^jJI M> ti cLOj 3^V L i <1 ^ Mi j m< ^Lj ^1 

L^ ^^1 4_^L_U£»VL j_j_t-c3J J-I a"! n 

(3^J 5l_;_^l jl^_4j«I 4_d^_«Jl 4i^L 4-Lal^ 4 1 rj C-o-L^I 

. 4 aLitJI LAjLiti) 





■ ■ 




e,J) SL^jJI Jjf j^ eJjJ' .6>^l-i JL-a 

«* 

^l» tcLuJL^iJl L$^ Mi-ili ^^J-i-uoJt t,u ,>0 

JL^ (^L^j I j-Jfcj (jr^ ^ * 1 >Utl aj, .-yjj La 

«((cJila-C.j 4 _< ^LuijVI 

jL.u^ ^ASLsfeJj U»~ < .<j jLiti^-aj 

(jr^ 1 j—ub 

TTJ (j\ 03^^ ' “J 

^Ll ^al«-!i ijl j-A JL>.lj (-4 >iut 43L^J^ 
*^j^l 4^J.JI_) (^jJ! ^jLdlJlj jj)U"il1 ti.V ^ 

f^jja ^ j 1^ JJlc. 4_^m 
Cjl^LuaXI *j1\ i4 M 

«* 

^L^lujVI 4 fl, 4^1 **< ijJ “tLIIj 4jJ_-J_>Ji 
L^^U.Ij (jjjlc- 4~. I-X ^ (_7^^ ^Lft-^i 

4_i£, iliJ-se-jj L^ o-^j 

«» 

jJ^ 4 .-^LjlX 

i'lTr j id^\ JL^ 4 


^3j-3 ^ ajji Cj|jl44.H 4 >L 4 ?r "ill 




ol • . ^ < - , 1 1 Jljji '^„ 


"*■_ jA t ^^j£~ iJll JL 


.4.J 


I—^—>LSLjft 













(jjjJI ^3:Jj-diJ (jl Cy^ (jL-^ (illjL^j u <UI( 

.^Lijuoi^pl oLt-g^LllI lyLuiStijl ^IjlA]| 4^^V1 UJ^ 

^JLLIII 4_u3L>^j i^_yjj)_:>Ji 5 Lj.j>JI ^_yj3 jjIajJl Juljj Lr^J 

^LlaVl jl 2^ tjfVi.li QyAjJb ilr. J^. XCrjJ Jd4-lil CjI^T 

jLi^j j<1 <tl (jjjljitj (jJJi-Il jjLflloVl jjJaJL^ j)»jJI (jjAL^ 

ciiljji^ ^IjJj iM JL^ LL1^3 lLU j ^ 

.(juxAilL 4 -a 1I1 ^■A.*i,A<li iuj {_^jLJi Prozac 

tCjl t j ^J1 4_^ljjJl Ji^M—c>Vl ^ ^J1 AU>Vi aJj^ Cy^j 

1 rb j-^a-5^ uyi ajJj-Ll cy^ u,>^ 6^ cr^i . j > 

jl oV ajJjII cjLjj^j-^Ij ^Ij^l 

^1 «.\ _«1*JI ^o-Laj jj_aVI ♦41jLjiJ 1 ^ ,i Lj c-<,.Lu.j».Jj ^j— 

Id^H CliijJL^I ^ <<t.ar..^1 4 j;jJL>J| CjLu-a^I ^ 1 jJeJlxdUI (jLuuVI (^jJ 


4^ o Lo V B^^jjlilj 4 jj- 2JI 4a.L^aieulJlj f.l^jJl^ 

^jLatjaj ^1 4 .^j *i^^ jJb ^^JjiJI 

4l>.^^ <.aj Lfl ^jl r. (jLuijVl (j-HiJut-J i .^J.S^Aj^ 5jLc.l 

Jlij! 

<±xjjL>JI J «1( Lc.a {^jlII jLjja-jJl * iJl ijl t >\ t) a-A 

ittjilLA tJxJjal)) yt Mi -ar 111 jl Human genetic enhancement 5j£3 


a jLfl Ly^ 4.jtA^i »1 4 iJ^\ (jja laa-c. llILIa ^jI 

(jjku—4-ujl^^_fl)) L_dJl \A"\^ ^ ^ L>~^.j~^ ^ 3^.^ a! I a Jut ^1 

* «* 

IjLi^ til u>ij (_yJ| ^j'^^aJI ^ya ((^^i^JIiLA 

•• *• 

ya 4^ A i T1 CjLou^I ^ Ijij 4jLa-to a^j ({4_olj|^l 

(^ail L^a a^ »4 j^ rt.j»ti 43c?"^ («'Lju^I ^_yJ] 

^JuuiJLlI ^^..i ill I>tj (4_^eJ_(yuVl ^LjjLuau^ Cj-lsJL-ilul 4 j <r. 4jijL^ Lt^I 

'' ** 

tfrl ^LaVi^ 3^^_dL^_*JL^ < L^ljj jl a^l—p-xduLj in, j.tl 

t4..3,^«.i.^ll 4^lj|jJ1 dll Ijjjjj ^1 ^.ciijttj UdJuJbVI 3 jjj 

^ j r CjL-3_-uaJl oJ-A (jjf 1 <i ^ ^J'^J L):?*^^ ^Jl—flJoVi (Jj—fl (jyJl 1—c.a (Jj 

^ ^ • 1 (jjJiJLc a^j iVi (jV 4jj_i^^l 

4^UL^L>Ji 4 .jiJ 5L1I / ^ iTc-i ^Liil / Ui ^1 ^oJI iiJjti / w4JaL^t ..li a *-a , I a! «LAj 1 /*wa 





qLujupUI |^JjLflajuj.Og ^J-uJuJI Q^ijujl^ 


_i_c. «<1 iVI ^faujJ 1 I <t ,'>ij ^cIaJ ^ 11 ^ ..t,**j I ^ <<tt ji_d^ i^judj 

4 t I ■<■» jJl j.n^rLit-0)) ,:9r..i.! LjjJl^ 4 ml 

CjLJLi.j^I jj-^ (j^l JL^ ^)»^~IL>Jll Ijl^ ol-^ 4 I < iiLlILi^ .aJI 

. jUiVi 4 JU=!j 

c::^Ls .11 ...A Ly^ Jjb 

Lt^ ~ C j („u,ljAtl ) - 4-<,SiIi,j-) 

^1 ijJ-LujIj L -1 ,)j., 4,nfC,*.u 4 rttr> t a ^l£LtJi |jj_^ clijLj_i-l (*‘^j ^ t ^ AA'^ 


^3JuJL.^I L^Ull Cr^i (1)^1 <;«'4>Iu n^ij-cljLJl 

*4 (2>^ LoL^ ^j) rtl"i Vj ^ji^_aJLI 4£^^I Liiij ^ISLi^ ^1 j iu 

^Ull (Jjus) (j-a ^1 ,<> Mil J C.J J. n,< »Vl ^cA^JL-cuJ 

(jlSLtdU (2>^ 1 rtl < •^ A Ijn ((I < c£Ji < Ai 1^ 1 i I JL3^ t L^l—i>.i<.<i| 

l^JL^I 4jl^J <4_^lj 4^ljj I*L) <‘^*:P** ((j^-aJLc^Vl (^l^^ijLJi 

^jJI 4_aAj (jl ^JL-ujll^I ^Jb t 

, 4^ljj oijJL^ 

Ju ^If*. ^ i II 111 t (I *>< t ^1x1 j^^Stmiuul 4- 41^ 4 l£ij^_<ol ^ A^A ^Ll 

4^La]| CjlibLAil U^J Bjlj-uJI ^_^Ju ^L^Vl JL9»I 4JLaj| 

«• 

^la^a (J^'L^^I *(J-<-uSLll :j_^L5t_iiVl Jjfc—iui 

dJiJb cZ.uL^_^ i4t.tH ‘ ‘i *41 ^ *4 ^ > ^_^^l 4 J 1 aVI (^j|^.lil Cl 4 <114 44 Lj I 

(•dJjj ^c-L^Vl cjM^I— ftli 4 jim ^ll —dj ^jIjJJI 

^ t^ /..A t 3^1^11 L^l.jSJ L^ ^SLuJI ^jl 3J1! jt ^ J ^^ 

4^ijjj| cjI ^jL^I ^L^Vl ^^ir. (j^JiiatjJLl L-d^T ^Li4^^I 

1—^1 cjLq^g^9». f. I 4 ^ 4 <^Ju!i 4^ ifii.) *i.4uj^ ^ 

aLc. 4^LJLaj^^l 4^^SL^I OiJIjl 44 j 1-^1 jJI y^y i^utd^la ^Ja 4*In i^ii 

' •* 

^ 1*44^ (j\Aj|~«.a-U 4 x.L4.^ ^* j * ^ 1 y-ir^ ^;J>l^^l)) ^^lUJl 4Jj.^ ^ 

4 4, Jglu.44jt J 1^ CJ^^..4 nil ^1 ^ tl i. 4 ^ 4 4^ 4 f^y , 4l a 11 

4-il 13 ~ ^ IJ 4 4.^4-dLdJ ^ ^J^LuiJ 4^1^ 4-^l^lj 

((j_^j-_>-l 4jL4dU 4 ^JJ—B IjLA ^J.1.^ I jLiJ (^jJl l^lJI cil4_4U^ 

*(j^J JL4J>.t 4 Jl 1 4jtj|jJI 4_4^^^Itil 






H 


uLuVI u 1^ ^^-ui-ud ^jLILwLj ^^JilLA 

4^1j^^i 1 n I idiJLB ^^3 i^jJI 4 ^LljjjV 1 ^Ij^jJL! 

* * rW 1 ^ 

^ ^^Lo^IjJl (J^^ LlJJl;:^ ^jj4 CjI^^I oi-LoJ 


3jJi .. -^fUt SjAjf ^ 

Cf^ 4 j 1 jl^ . ^^LaJI Jl^ (jr^ (-^Lj_c«V 




Cr^- 


diljJj (jL^Lij JiAj JL^l I jLA ^\~f 

M w 

( 31 * ‘jJ 1 0J ^ ^J-LS 4JL^ La j^JL!1j ^J.mjLH ^j£l 

4^Lpij jJia ^ Jlxullm 1 JLd^ »f hj TI III fil ^Jl 9^^ tnTr*}11 4-ujIi^u 1 

tM&in K-Cinph LL^(-JtJl ..i pj^ 1 1 

+* " 

ijjL —t ii >iJ 1 i ^Ljl!! I^^lJ—L o—<1 i it ^ "j 1 jjj* (3^ 4 j-_3 jL-d^ 

(jL^ djT 4 _lC <_dj —cj .dJl flUV 4jja (^Ljij Ljo ^JJJ O^ ^ ^ d j ... A <Tlj 

4j I ((d^ljjJI 4 j tjA i.int.^tJ 4-LJfc-Ul j" f 111» 4 j A ml Laj (d-Lej 

4jlu!u? ■"! 4 jIaT 4^JiJl ^L^JLJjV 4 ^ 

J *ji^ (L^jJI 4^lj)^l cjL^db^JL L 4 d^jLdJI ^Lj^VI p jj ^ ^~'*» 

L^ ^jl-J 4J1 j^J^ 4jL>a <"f If^n (<» 4 ^Ll!I 4^L«Jt <_(jr^ 414.4^3^ 

w ■*« 

olj 5_J-C,J (j| jLStJ-i-u t^l Jl>* 3LJ ^ t "h 1,1 (jl Vj i(|^l*Jlj 

^ J f n ^ ' *L . di I— x—A ^LSLlaj I—lIj^ a I <■» I * ^ I ' ' ^ j ' fi -1 JlxI I ^ ^ * 

^Ld <L)IjVI JJlC. 4_ut.ajJLj J^^jjl JJLC. ^1 

*■ 

(^jJl (J^LdJl r JJ-itill l^t ^ 4 j4- I ~l t (3 ^LuQ 

^1 ^iJJj 4^K-p_) idJjljkJl Jj>>l^ (J-d^ j^jja a \ 

djVjJl Jlaj (JLiLIJI ^_j4Tr~ \ jjb (J^SL (jl ^J <>ni“i (j^l cj3^L*JI 


I 


J A i ii^ 


J 


nt _il d^LiJI 5 jVjJI tjl (J-^1 (j-1^ (-iUjj (5 j^Lla 

jJ 1.^ i 4—tjl i<aJLsl^ 4_j^ La-TljwI 1 If ifV^ f J f^Jl .dijLkJI 

4^ * 

j^LiTJi LiU j ^q^Lu iJ_Bj lIjLjlI^I ^i i.tii.T 1^ oLlJI jjlc. ^ ^ ^ * 

lIjIjLijlJI C-ij jIm 11 jLfl5 * JijJ^I fj ft I^kJ ^ a 1»T 

CxjL^^ 1 1.111^11 (J^ jn'lil CjLaJl:^ ^jj 4 1 JLib ^..t AJ 

^_^ysL^_:^V jjyJLj u'i L^Lb i ^ it ^L>tkl iU^^p-£L Lij 4jt 4^j3t_jJijLl 1 

A1 * H A "i11 J- 41 J"J 1^ A aTI (^_y^ 4 t j >L-i-ul ,^-^3 

•M ' M- 




qLiujUI iJa aUjuuuo^ JauUI Qi 


^ t AU> i>«\l d ^^ ^ j ^ ^ JL^LdJlJI^ Cjl^LaJI 

jt ^.<Ct.-^I,j j-^j) eJi-UL-iiail JL>-p-«^ (jl jjj ^(^1 j 

ijLA «-^^ ^ L-j— uj (jyjiJ^ ^jL-jJJI ^ Is mi tjij-i 

<^l 1 4-u 1 ^jjCl. I^ j ^ jl —:4^ 1 ^ 1 ~ S-" jL-d ■ /• 1 A i^VI 

ljj|j-3 LiUj 4,.i Mij L_4 ^ J IjjL^ Ljj.JtJI (j)-^ i^Tlj 

5jL*J1 oJJb JLj'^I Lar A ^ jj_> ijr'^ Lh® JjLjVI 


zA\ ^ *1 


-V- L_f4 jL-ILse—^Q SJ U (jl-^ t4Jjl^ CjII i it juL4^ « 4 ^ I 

JUJL-?eJll <H I 11 ^j) iJ—I ^cc.JlI CaA-^j 4ijLL:^l c-ajjl <^1,1 

^1 mlII 1^1 AC. ^I ^^^I <ltJI 

4.j:^Ljua jJl ^^.-i-djJill 4_:%_pj L^ ^ j < h uii^Ljuxll 

•i •• ' 

0? U!j (4_xiA_«JI A^l f^jja a^-j^ jl 4 j S- <“<11 AM 

jl I * k 1^ fl \ f. L« LJI ^ 

J t <1 "i 'y <lit 4 w4jMJ,I ^ j ^ ^ 4Jl^^l ^JUt ^ ^^^' (jlj 

^ u'i'' <^1 J' y^^'' <>• >>^ Cr»^' 

i4.-4-^-Alo CjI S rt < lLUj i^^^LxuJLl 4ijj^ail ^^.IjqL^V 

L_uaj| L ^1 ' * ‘* O L-iO^^JjkJL I (jl L)-^ ciJlJjb (jL-£ I 

JL^ 4ijLjL!l SIjLaJL ‘ .<lj <•»■ i^tl t~<l it! i ^S.*tj 

Oi-i ^•11 ^ ^ * ij .• Tt X gjLfl (^Ljija ^A LibLstjuoj 4 JLJ US* 

jl^ cjL^j£L>JI (^j-a 4jir. ^Js LA (JSLiHij cjj^ iHiLLdUjLcJLl ^jubj 

.^^^1 4^J-*J ;^jJl ^ I ^_yj| 


,*Uf ^ WidJt 


^j-uM (jy^ jJl j3^.1a3l (j-l cjLjSLII a a LuS^ 

ijLd t^_yjC.i 4*t *^^1 ^^^JjjJl jl ^_yil^^-iiuj I L^Lr^l f^Jji 

mm ^ ^ 44 

V 4^Jl^ oJjL>> L^ (J^J t^l 4"c:^l jl 4.2-^ ^Lc. > ^1 

Lqj ^jJLu^ 11 c-bLou^l Juu <LuoL^j 4^LuiJ^^ 4^JLu 4jijjL>Jj ^jjjtL) 

^1 4j^^ ^ . 4.<ji,-HI < ( a (^Jlil ^ > 5 ~1«u C^ >tSS*J U-" ‘^l 

4aji3l^ ^j! ^jJkJl ^_^!L:>Jll L^ < /aj <4 ^Ll^'^I CjLjL4a.;^l 

J^LOr^Vl ^La^j <L^1 ^Ui^ 





JL-O^ (J^ (J^ ^jiLiill IjfjL^ I i«tl jlj^l 

j^^Vi 4iai^l olj-LuJ! ^LusL^j i^L^I «1 joJ dJo aLlII 

» ' 

. LuLuv 

^-^Li!ull i^\ n ^Lj (JjoL>J| 3l^plt ^^jlojlj Jk3 L>^*} L7^ 

^j-uLlJI ^ In <tl ^ "■> ^j! 1 ^ A <, tlLaj^ 1 ^ i JlIj (jl Ly^ 

^^c^illLol ^jja Jiij i^A cliL^LaJl i^LsKo^t 

Jl^^ Lju jj-oVi ;j-a-d t4jl.j.>. ciL^).^ jLxitJ LjjL>>l jljj jJ 

i^L^jJI t^jJL^I i< < <.uitl t^JL : LjLa L>a 

>Tc^l O^ CliLdU^ Ji o'jj^ 4^^I t rt.lTtVI Jl3j i^jJi Loj 

oLd-uaJI ^JLA [ <it>. Lr^i L>^ ^jUlLij ‘lO^^ Lr^l Lh^ 

(J^jJlj 4,l,>.uJ (j^,<.«i->*J 1 1 j • t jf L. 4 *^J LaUjl.^^ 

«» ^ 

4 “i-j a 11 t~<l ^ i>^ tt • t 4—J—L>^ t!*<“».. ij ^ LjJl^I cdJ j 

4-3r, mI ‘4jj1 Laj oLd-uall ^jjo j »1 j t H ^ 

4^J^i~t A (yLua^h i ^LuuJl ^mi 

i^jC. i.c. iljbljl i,.i» ^ 1 4..:^.,^~ i.tt i^jjA i^ljL:>>! i ^ j 4 ^ V 

1 A -^~ 3..1I j ^i diV a i^nJl ^ <;l, a!Lx.i^\ 

*» m 

(jr^J Ju>«j 4..II a\ C^jJI (jy^J i JuljJLa ^JSLAjj ^_yjl JL^VI 

♦ 4-j^L»ilH ^Jl »Vl J-i-^ J“t!^ Cilrt i^nll ^JLlil ((JjoL£^ (J^,i.uj ^JLcj 

I^jja <i\, j I fcVi jijUJ ^jl ^_yJJ 3jj|^ t^ttj ^ i •■J V 1 JUb 

«» «* M 

^1 a j^tl c«j I ^~,! Lbl,^1 (jiLlib ^ ^_yjLtj 4JS[J 

(jSLiHiJl tjL^ 4 J4> itti ol^ Ly^3 •SjL-i-4->- La 

clJl^^JLujJI <u)Vi n 4.*< ,i>tX\ (jl ^^\ (^ijJI 

^ 4_j_aM-^Vl 1^ ^ i<Lj(jjLSJI 41 jlrtil 

t.i.ij Lt^ l!!^j La IjLj Jl3j * i tflln a 4^LiuiJ^I (JL^ j.Lx^ 

^d£. ^Llm\ ^bW-^ cr^-^ ui ^4^ 

o^ 6^^ ^Lfli ^>3ti *^>4^' 

jL^:^t ^jja L^Lui lO~^ ^ Cr^ t*J^^ 411 <rt11 4-ua-mj 

LjOJ La-J-Mjl^..^ Lt^ LbjljT Lolj 4^jJt 411 < rt 11 ^ ln"»> L^juaj 

«* «* 

tpJI 4^jll oULfdl ^ UjliT 3i^l 





qLuuUI^ AAJJUUUO^ (JjUuJI t^JJUiUjG 

S' •• 


JL^ 4.^LaJcwVjj CjV^LluTJI 

oLb^l ^j^MA ^^»L>J1 ^jLdlil! 4.9 b-^ j!I 4^Ijj 

jjJU La ij\ j-^jb ^jl (Ih® c jf 

bJU^ La • jJkJI 4 ii j ii >. Jl^ ^Ji j 

4-^1^ olji-Ji.> ^ “it! Cj—^ L^l ,1 ,a.,i,.i<.i,i—a 4 j^_A_^I 

^.iJtiJl^ 4JiJjL.»JI CiLuA uti C.4AJ.„gr, i,. t4<l lj| 4 -^u3L:Lj t^^l_4ju_jyt 



Ur^l br^l i4j:v^| (oIjj^L 

. 4£!VL4» 

«• 

JL^I (.iLat ft ^^J^JlII ^LaJI JL«JJl^ t“M ^L^l 

(CaJjJuVI * Cr-^ 4_s_(jjlj ^LCib 4J (,“/< i A JL£j GATTACA 

tL>b./sr...xj 4jtf Jj >j)j (^_^ljijJI u -}r ~ll ^ Lcu-a ^LftJ 4 a| <JUa 

J1 oKa) 

IjlA <4^, Mt JI ^.,1,0,LTJ 4JLjLb 3j^ ciJMiLal ^L(^V( 3 jJL^ (Ji3 4 .u^Lvj 

4.A£^.laiL L^ ^^.rsirjJI 4jjJL^j ^jJLobJL) ^L^Vl ^JlLalu 

c jLx i(i.ifc-j^ 4iii^< ;^M cbl^^apLiiI f .tL«> t 0~^ <^L.^_S , 

^JU^ 4.^1_^1 ^1 Ir^j ;jt ljbjl.^..st;j ol a .1^ 4-ijl ^J.a-A:;J ;jt ^^cJL.^1 

t4Jia. i.i(JI t^^ffl:i.i>».!l ^ d J ^ Ji ‘ “ t-ti A tl . 4 iil*> cbLdijuaJI 

aa M *• 

(jjoj i^jl^^jiJLI ^1 ^LusVL i(^ t tt a <li JoAjudJt ^^i>ij| 

<— tJt I i 4j^ 3 j t! I i^l£ijJI 1 ^ jjiC. CjIajl^JI 

*a •• 

^Lal lLL! jj) <^Ti L)^ ^1 *^1 ** * 4-C.l.:^ u^Ilj ^^L^JLl <—!■>> i4AA.j^^l 

4JLjIjlJ1 i^^LdVl 

^1 ^_yJL»j IjUfe^ i4Aa..iju]|^ 3.1^ <^n <ljLaLjuail ^ a. «<>j La ■ L^-^M 

^a-^-uAJU La| i4JLui->Jl Cj{ a. t^W jlaL^I i—i^ 


a < <ij « L^LLc)) <lji...>.i«{:i..^..>ru JL^G^ . 3 juAb^ vjl^ s.t.j.a.jt,.< u..9> 


^ a ~ y . A l . t ^. J - L-A , *; < 4 .U 4>£.J W' ‘ ^ii ^ >1 3j.t\ * 

4..2£p£aji c 1 1 ti.,..->. ^^a-3.::^l ^auui-3j^ j Julj La ^Ll^VI 

4^lj^ 4 3 il^ ^a'ij (^JlII « o^i til)) bJi 'i^ (L^ (,73JI 

«• aa m 

^^a-J-ae-a ^1 a “ h 4lib| UJ^ (1)^ *^3:? ^j-aae-xu J-Aj 

n^jjL^)) 4_u^^JilI 4iijJLaiJ) 4«j.a-LaJi ^1 JLscJLl^I ^1 c. jbl^ ^ j3 4 





jCAJ C I uri 1 JL^Laj 1 0 ^ fltal 

^jJI (((^juuJI)) <.<>j ;^Jl)I Lai 4 .Jju:3jV1 

** «• ^ ^ I 

4->- j" ) jJj Jl^ JSli i 3^3 4 I ^JJi I» 4^La^ ^1 

<^4j^w4^.11 4^!j^I M-uiJuL^il^ AToJlaJI 4-j-<oj) ij 1 CjI \ >aIII ^IjLielLujV 
CjIjJL-SJI ^1 <T>—4.UJ j—C:r^^ 3^ 4__fl^L_c. (_^L_5e_ji^l cVj— 4 J 5^L_C 

4j ^u-oJu UL ^-/aJL:^! m ^ ^ I AJi at! aJJ^j i A-^aj^ *u i 

^ A^ ^^^3:} cp^^ ^1 juAJU ^^.2^ .4-^jL^ CjI n.uo 

^jl^La jJj 4 L$jj_a 1 :4-^Ljil 2 jl 1 «J 1 t( 4j^jk^ 4-j..t^ 

4jj^ L_« ^<a.«.ii-> ly^ j^Vl jLjjj^ .^^Lila ^LjL_tujLi_bij 

^^jluL 4_<-u.^ c- 4 SL ^jJI "r ■t^tl 4 ji.j^ijJI 4—ojL^il 

jl nij i(( \-A 4j^_tI(U_ii ^ ^ ‘ “^ “< ^LtXlU I.M^ 1 )) t 1J 

^jrtj j-^3 (J^lj 4 L> I iii^ \ ^VT aLc. c<-<.u.fc«G jL^ 4 j.LjIjJ 1 4^LLaJI ^1 ^1 


^1 (J t^ ^LjlJi 4_^U:^| JJLX. ^1 JL^IL*^ t4j^u^j 1 4JjJLja 

L)>^^) J-^l LA t a ^ "J SII Jl]I LtL^^ uf C-kJ I 0 0 

^L-uJI ^ <( 1 £^IjL^» ^4-Ltill ^Lj-iJI dJULJ 

< g t| ^LaajjtlLi-ul (2>^ IJ .1^1^^ I 0 ^ T * * T ^ j.4,u.ajJ ^ 4^1 C 

(J.12~t.<.u.lI ciL^ MJLiH ^j»ji,(,i (_7^1 2jj)U'L11 Li^jjV ^LtJl 

^LaJI 3jl^i j^-xVI ^_yic, i <1 \\ I ^I LLLLJeJ ^ 

iclujL>JI ^«JUJI ^IjL^il jl£^Vl j^Luaj yA L^_»j9jj C,7^^ ^LluJI y^3 

*)S^^IjiJI aj ^jlJI y^ ^g.1 (itiiii ^1 LlJ (j)^j lj&jL(£.^ 

^1 ^Jj rtli y^ jij !^L_fl L^l ^!l ljub lJ^—^ ^ ij-!lS y^A lt^3 

lLUI^ (jV iJuu iJLp LI jjLj-uJ^LI ^^IjjJl ij\-tAt3tlJl (JLae-^ 4jrt.t2 ><11 c^jL^ILII 
.(jLuuJ^I 4_Ht.j^.j«Illj 4_4J^Ltl CjI j^1j3 ^jLiti ciUjj iL^L>> y^^AA 

\ ^jISk-^ (jl_4-uj!vLJ ^_^ljjJl (j^u-u-scJlJ 1 y£, cL)jL%Jij ^_y^l cjLi ^^rJi (Jljj 

i^L^ Jljj V L^l t J2j ^ yl iJLa^l jUaj y£i Vj 

(jij.j.j>iJl y\^ ti JI L^L^ 2^^I^!11I 4 j CjI jVaTJI 

(jLtui-*>yi 4^1—uxj| r<-->-l 1 ^.A a! y ^3 t^j) 1 1 ^^yaj V cjI j *<nj 

2 " t ti.A *“-7^3 ** “ * ** ^LJUJI Cr^i ^^-^L-jud^lj 

(jr^ (JW^^ <J^ Cr^ (_yjL-itjyi 


qUujUI f^JjjLuuiJO^ 1^1 J9JI (JjujuJI QamjT»* i 


l)^ 1 In aIj Qji ^,~11 jjl cIjUIj j>tlt 

** 

\ 4a (J rt'tr I Vj <L^L^ <>.LiJLl 4-u.a^l CjLjlSL/Qyi ^ (jLcujyt 

(3^Ia3 LiLlTt^ 4.JJ.JM CjljJt ^LuijVI ;J^ L nj < 4ri->. O-iL^ 

. 4jj.^^Ji CjUl^^pi^ 

LiJj—UJ e^j-11 jiVl (_>iaAJ Jjjl ^_3_L»L_5 ^_j^^L_4-uVI ^^L-jJ) 

I Ij^ j Ml C. JLla ijub 4Jl^ La 4-i.lr 4 II) JUa.de-A 

fjjij J1 ^U 1 j-A jiLlJI (_pl nMl cjL rtj (j! (JjoT ^_yjLiL_a ^j—^3 

. L^Lju cjj^j Lo^ c^Lsuoj 


/ i ^ t.^tj iL^li, 3ljJll ^SLIj)) 4i]| Jij^j 

cjL^ V ill 4jwjj>.n ((<iJl Jlj Cjl^ L>:^^^ CjIJLj j^yoLLja L^JjjJj il^JLo-r ^ j 

«• «* ^ 

t J lJj) ^ (1)^ iC^^jL-^JI IjU^ ^jJA ^ 1 Ml ^ISLlII 

(jl^ jLjj->.l ^Ijj ojl^ 4^^11 CjLojudJ) 

lJj) ^l)^ (2^ ^m <zj \fl irf^ii (2)-^ ^ 4 11 1 ^ 

SLlj>JI ij]uj^ jLl^Ij f j O^ L>^J ol J 

Jj-u<^l Jj-3j iJLdloS/l j o ^ 1 ^ cZjL^j^JI 4^l^ ^JlJ) 

•• <M 

— Lji _uaJl (J^tSLJI <-^l "t ^ Jjj tJlfaJJ. 'v 4_oLc. 4 III ^ \ 

^L-iItl (jjJj ^LtLJl (j 1-^ A U i1 ij^ J Vl)) :^Y1^ 4-36. a 0 ^3^) 

< 11 J 3j) O^ cLjJL^>(JI IjLA ^ ^ 0^*^ 1^ 'V’f L I I n 1^ ^1 


(jj)^ ii.tf!ij 4J JiilLui 

^L^ililj 4^ yj^ 

LT^) J>" 

1JLA <((^Vl jjlSLtt JjJ^l JjJjJl Inij 4,j.l.g. 4iil 

3j^l 4 rt <r> .(((j^J 4^L4 .i.u.^j 

I *J 1J S^LuxIl 4-1.1 f. (Jj-^ i^4^La,,< ti ^1 3j_3J( ii^xTu JLB 

IjlAj i<(c-3.i«<>> J1 (>*311 4i]l c^lj j-^ L^>^l Ly»3^^» 

Cx^ »3jj_ 4.^>JL1 oLd-uaJI 

cLoJl>> B^L^I 4 jlr. lIj*^ i43Jlji^j ^ .Ltl 4 gt^r, 

1 j.aSLIj V)) 1 i‘\ 4_3e_ajuD JlJLiJI ^3-?^^) Lh*"^ jij-i.J>Jt j^yxi-stlj Jjj 

Tc-uatj 3^LiI(iJ cLjLSfcilj cLuJl^JI IjlAj («1^Lu 3 (3^LbJ JlI^! (j^ 




•• 


j ■ ^ IjJuC. (jl 4 L,li^ oljJLui JuLa y "a A (.i^JL-T^ii 4j|ji^l ^ 

OjiC-jj La IjlAj 5-lj|>J JULVl 

4111 Jjj (^JLC. o\jj .(2bpLill) 4 Till 

^JjusVI ((^jjjLj-uJ o\^ ^LjuaJI j-j»E.j>Jl lj»:wj|^)) tjJL^ 4ll 

3^Ljla]| 4 i,lf. 4-lj^ <.*uJi oJUb H tjj itJLlj 

CjI rt u^ Qjei I 1 ^ ») jJojii Lajl^q-j ^jja 4_,<lli^j 

.j—*—L ubj * I aajVj! (Jrt "i Ti, t » 11 <1 ^ 1 

^Ji A 4a^ll oLdJU^I ^LdloVl (J I (Ci, t,iii>o 

«* «* 

(1)-^ < <1II ^ iiujkX^ (jl j i II ^j]^—jl!2>^ 

i^4.U-L^Lii^SfI 4^ ^^jMiJuLJ ^JlII 

^JSLcIu <^lj|^) CjI cIjJL^Oj Lub q\ . - 

(o^Lili (>» 0?J Jl:w^ L^O (J.o»J (jt 

^L (jl (_Pj (LLlili 4-oiaJLa) 4 i . al ^ Jijid ^>AjJ 4 / u ^ (i>^l 
L^jV ^J^jlaJi L^l rtl^l ‘(,^->^^ lJW^^ Cr^ ^-^l>‘t 4^ Lbljl Jill 

^Us lIUiJJ^ ^ rt.l ho'i Xi *^LjjiJ A.U 4-j_-uuL^S^ 1 4 i 4Hw|j 

** 4* 

♦ ol J>^ 


Ulj§ 


14iUffNiJI§4iUU«Jl 


CjLLpJI i^jJ (j-U-u_5tJlJI jJL:ae_/a 4_plj^l 4,xiji 1 <^ll 4-juaJi3 L<o ^jl 

a t^LuijV! CjLd-j-paHI ^jA ^ t 3^ CjUlj-t->i5!j 

^ «« 

^ ^ ^ tLxiljj 5jj.j>J>l cIjIILi i II ^LxjL t «J.<.^XIj CjI j) <.<.u 

J^Jaj ^LjuIj cIj 1 4-^jl A A SjjLaJI u-® 

(jaLu-rv ^J.4_9o L^V 4 ,.jUlJ<i-*JI cjIjlj-JLI 4^j 1 rt A <^!l 

3jjLil OJ^ O^ 3^ *^L<uC.Vi CjIjLo-^ 4-^jLLja ^jA Loj 1 ^ 4L^J 

L-alix^l ^Ljuj 1 lj-c.1 l^*t < »lj (4-.4^L^I cjij_cu-stJLI 

Jalj^ Ct^ C^J"*^<->»-> 3^ 3^ j rt rt! 1 jf <tt,}j CjLjLpii ^jA 4_jlaL^ 

«i •* •« «* 

^Lalaj 3jufcl 4 u ^U 4^^Lc, Cj|^i.^^p!Lj CjLLl^I "t j..lil 

i^jA j j j .^L*JI ^jlSLiJi i^jA Sjalj-lLI jIjlc.VI 

OjjstA CjLj^SLa 4_pLj-jaV! 4 j^£^I ^l^_i-uVl (^yj& ^jl^VI jjlc. 





qLuuUI ^ 0 *i mOg ijiwli II QkUuukJO 


J-i*>a Jjl jdj jl-ojs cjL}I j-L>iJi i^jc. Lcj»Li,)j, 

LuajI i <• i^iu JL^j t4 cLiLscjV 

** ^ 

L^ljj JjL-C. ^jl JLAJ ^1 .«<i.r( l uV) L>^ ^ L-aj^ AJi 

1 ^ < A^.i (j^i j-litHil jj£, SjLJLl 

CjV^LdUi ^LIjI pLoJjtii ^UalLujI Jl^j .ji^c,LjL!( L>^ ^Jl^blLuU^ ^ rt n t 

jl 

L« ^^\ S^ 3..^I Jjj->ij ^ <L!ljJu>Jt 4-^tJa.^i 4 ^«jbJJ1 

L^i i.L^,.7 t *it 5 jL.j-flU j1jJ, 1 ^Lljy i<^l,l 4. i Mij 

(^JlII ji ^ iJi 4->aJL,:?c,AtiUJ (^jlil -t-u-tVI 1 ^ 

(jiJ^-L^Vl 4,<j.:w ^LaIjJI (J^Jlj (jU (iJUj ^IjLJ (j^LuxLI 4 -aJL%^Lu4J 

CjLujzk 4 ,ij ^jJi 4 -I.lj^JI jJ i 4 t3^n, ill 4-.Tt—2.1X1 4_xisij^^l ^L-uLxiuVI 
liblj^VL^ ol-^ Ct^I 4^ ^Ul 4 ^Jj)Tft.Tt LoJL1c.j (4aiaj^l 

4jjjJll ij. t »JL< A ^1 <il «II (jVj i4-^L-,tALiVI I ^J.5-^ (jr^ (^jJL-seJL^ 

3^. 2 l ill <Ir> ^Jyj^ (tr^2 4 1 ^ «u <T t Cj~^ ^.^■■■i...<ii jJIj ^ 4 ^.o**) 4. ^Ij '^JlII 

5jLc. <juJ « I . (j . J)) (j-4 4-3 ,.1 Lu jL lLU j t4_<LjuIdjJ,l 

MM M 

i^^lstOuM 4.2j^-Lx!1 5jj) in 11 3^21,!I (jLs IjlSL^j ^Iju! 

^_yjJI ((t Jl 4..»Ui3 ^ (_yil 111 >j (JjusI CjLLi-:^ ^-4^ (_^L3iJl ^j^.<a.:^ll 

j-jtil)) -J ii3 3^ 3. >tl aJJt^ (<((_3 .Cj .^)) U ^_yi^ij-Ju^\ ^4-2u 
3! <,jlaL>J1 (j 3Jjj «4,3,XLV <0 Lh* «1 *0 * ^» (_yX£. L^jI t((4„oj -V 
4.3jij-Idi) aJJt ^cJLjlU^ .41^<u 4-^lj ‘ 

4 <j J 2Ti 4 jijL_3_a 4, 'Te.jL^ cA^ 03^ 

4,t.4^ 1 V iZjLj|^^j_>iJl (^j-A 42y\J^faujVI j^^j^^'^ht C LjuA (_A^ bL^Tt.t 1 

cijUl^^pJ! jjl£, (jl ^^^LuhjVI 

Mm m ^ 

LLAj JUu Lo^ JuljJj j_yjLtajl (JjL^I oIjjj_«o 4 _yic 4_^ijjJl L^jLa 

CjLojjLoc-S t4-tj>JI CjLijiSlii *^^ 33 X 1 Aj^^->i-) (Jj-^ JlJjoJ) ’))-^ 

(jlj-L-dJl ^ >1 1 ^ JUJlL^I JL3 ^1 

iSj^\ f 1^1 4_^ljj L^Ljjj_« ^1 

MM M 

(l.)!^ 211 j L^l I 4 X CjLjl_^.L>i,Hj cijLijmj^ j 3tl^ 

.4^l_ouVl CjIjjjJ,! (jgjTou 




Mill 4 -:k^I 11 Iju^ 

^ «* 

L^ (1)5^ ^ ‘'^J t4 ^ a 4^jljuj] ^LqI ^^L-u^jVI 
C<-^JL^ CujL£^ CjL^jJlx—a C^IaJIj (J? L>a jj io “i(^jJLl 

oLfljlidl <j\ ti*^ i^i jiLlJ 

^ 4^JLi-d (jl (jJj (J^-^ 1 I III J ii A 

IJ^^uUju L^jI C7^ (jj) A J 2jJ.>JLl CjLjLuU 

ii ri^jjj ^juiJLI (^?) jISj j-aJl) cjIjL^I 4^j IU 

«A ' ^ M M 

(3-i^ < *’ < j > » J^ Cj^ ^-£> A> ^ t l cjlj j -L- l l ^IjJcl^l J jifl^t l (^1 

(>* J-^J 6i-^ (J^ V>-^ ^ 

jI^I LjLoJJ , JJ U rt 11 J 2»jl_ju^l oij—i!u-->Jtj <^Liai—cVl (J"<-,rtJ CjI jL-t— Al 

JL^J ^Jj-i^L>Jll (J^i^ ^Jl^fcTJi 4 1 • i^tl 4 ^Llx.jSJI 

«* «% 

(3^^^ (jJllibj »^jl j-LJ^iJIj L< mV I lIUj JUu I ^ < a <4-^^,:^] ^LjJLI 

SjujJa j\ tr>^V A'fr <^llj ^ m itl j_p3jju l-Aj-uj Lmljj SJjlaJLI cIjLjL^I ^jI 

** 

CjjJLual L7^ LmluaIj La-C.^ ojjh ^ImII 4.4:wj i 4 

•• «% 

( LujlJ^^ Lt^J * 4-^ CjLaeluJLi 4 ^jLjl^ 

3 j 4 -^)jl*JI Cjl-aeJLlU A y *< ..i u (jr^j L-aJl.I£. 

^JUL.A :4^L!1]| oljLi-tJI 1 ^ rtjjl-Lua tjLj-^lj aItlIIj 

jt ^(LLaJ ^j) 4jLi^ ^ iSj-^ ^ ‘ UAbi 

4-j>JLa^ til oj-i Cy^ 4^Liij ijj-^ aJa 4JV (LUj >Aj) 

^IjJtlLi^il L^Iaj nJl 4 j r 11 1 ^ j4 di-.Ai-V'^*( I (II (4.^La_A^ji 


^JuJLl ^ j r, 4^|juJI ^1^1 (AJLjJI i4_iJL-L.iJdJt 4j^,.jua.,i>,H Bj A < <iVI 

4-j^j "> < »VL-«J1 ■> *1 i,uli 4_^Llla^l (3>^ Coe-Tui L^JiSLIj t LAIjj 

^jLiJ ^1 ^ ^ »i ,A.l »t| ^^y^JLi ^1 L7^3 *4—jjI j a li Si.1 .A 

BjuJLl CjLAjjJl (J^ i^jl-LUJ^U (^1 < ^jL^Vl 

^ «* 

t rtlrtir" V 4l<^>*^i A IjbjL-ULJJ 4 .Lj>. jdj CjI <J ^ 

l^" t «1 V 5jLt.ll ^jJLaJIju ^LaI^ lLILL^ t4^.t j lioJi oIjji^I 

^1 L^Jua ^ «ti ^ ^Jrt*! n ‘4j aj iU>tl ^Jl^VI ^ IjA^ ^JLfcXl ^JucVl 

4^ Aail ^LajJl 4^1 (jl jjLi^ i4jj.ajJI Sji^JlII ^LajJl 



qLuuUI i»i.og ijTi II ijj in a’i 

P * •• ** 


L^ljj ^jL^l Lr^ 5 jjl-2J1 L^ ^ 

1^1 :L^ljJ ^JUlI,! ^JUtVl i^A.JL.c<r> ^jl jLLai-Vl .4 _iL>J1 

UJ^ (jV L^jI t- x.J.->. 4 l.i n\ tjl 

M * ^ 


CjL^Lb t(^t-Ji jH aI U>iti jLx^-ftJlIi JLj^ ljutij cl>Ijb.ui_seJLI 4^j^Ln a 

^1 «» 

L^J^LJu ^jl^ ^LiJijj i4_Jc3^_tuJll 4 _«jL 2JL ^c-c-uaJ 

Cy^ ^ i i' U^J * ^ _< u,.i tl xaJI t .ci It > ^jja -^41^ JL-d 

CjLi^4^ ^I^^>jl!I 4_4^^SL>JI 4-1^0^^Vi 4^JlXI ol MU tijJll 

frl.^r< \\ JUlj 4-^1—uu| CjI jLg.Lt<i 4 L^lj^ ^jLJkJll ^JL^VI i^ya A-jiC 

<_aLuaj tl-JjljJ 4JjUtJ,l 4 jJlcV1 ijji tiJLuibj tY* ‘V jJj^l 

Cx^ L^‘ ^Wd J ^ ^ J'^V^ ij^ 0 ^tl 4_^J 

jlS ) 0 * * ijlj ‘ ^^ L^j^jLSfc’i I «j (jjj^l 1 Ml Yv I 

A..<i^ •!! j Ic. Cj^^ig>j (4 ^jlj cjlibLt-j ij^j t^\ 

CjLI^JI^^-^I ^jl cAp t!ljl-3tjVl ^Lajj .4.^LiLll jl <:! a i^ill 4ijL^ 

CjLiLft^ ^^Jjj t4 j (111 <<Lr!r II ijl (J'-J^ L)I 

^jLcVl ^jUs IjSLaj SjU,! cjIj rtUfI djljL>.|j ^1 juLli cj^LSJIi-uVl 

libj^Lj 4..rt j rt "V. L-Sj-jtj ^jl (3^ L^ljj 4jjLJtil 

^Ji-C.V[ li.V -^1 4,_,r^ ”tlXt CjL- 53 miM (j! ♦ (^L^- * 113 (jj <rf^tl 

4,1 • "(■■^■4t 4 (^LftJI 3 jjljl!La j ^ -^i i\\ ^Jl^ 


Lj.mJ 


CjLojSL>J| (-dJjljj i<lj.aj-L>JI LbjljT L,rt 

<g,l JLJlII 4-JL-i-jJd Ml ^c-juajJ ^1 ^JlcVI Lt^ 

>4^ uU>d^^ ‘uWW^b Wijjf ^ 

^jJl lOA f( 3 :^-^ ' 

^jl*-a 4_^I,!i^ )A ^I j V " < (iL ^1 4-c»n ^>-^1 4J .^\j t^jjLf,Vl f^A 


JlS L^I i^-ljliJI (j3^ 4_»IijLll 

j:| j-iJl i4_Jj-J>. 3^ ijLj-StJ Jjl C^ll ^ <u. « It ^J-LjaTu L^ljij dJjLX. 

^P-Lcn tt 3:J JUUlJI jjLib ^LTlA* ■ 4 ti At^V rl A. \ ^ J i .■ 

jU: ..li ^'Lt.,j ^UJi 3,<i^,,i,<.,ti ljU.j iL^ljj ^juti,! ^jL^Vl ^ljLie.ri «^i f^jji^ 
1 Cxolajju L^l ^ SLull^jlr- ljJL>«uk:l jJ Ijl^aj 

*« M 

4_^i_Lll (>^j) ^ ^1 jj J al jJ 4 y - j i l\ L^ljj cr^l 






Cj] Jl^^\ J 3 JI ^ 1 jiA Ja tfOA 0 !^ 2u-4Ll11 

;^jJl 4^1 jJlII LlKLoiJl «^Lla 

^IjJI jjb (y^j SL^Ijj ^jjtJLI ^IjLidLi^l ^j,.>..4»■*<,! 4j^^t 4JL»->Ji ^jla 

^ ft • j I i "< ii Ui < xi yji CjJlJu jJ ^^Ljaj iCj^Lo-^Jl aJu^ U^ 

jjjL^j a ^J>-"*iT ( LajJJlj - L^LjL^ ^LaJ) 

S^jljVi <^ijA jju (<It i 


JJJL-^I (jrUujLJ><J Cj\ ,J <S,.r< > CjL^^_uJ 1 JJLJ£^ 

Oju^ ^^1 ^^ «^LIAj <4^1 jjlil (Jjuu 3L>JLI JJilu (3j-^ Lr^ titll 

4j j-j-q-Ij 11 alr> (jl jJb 4 j.juii^ jjJlJI JliLso^U 

yA <U yjLA^ UL 4 j » j I tr\tl jj JlJI ^1jj? Cy^ ^LaJI y^ 4 ^JlA 

4^1_iJ cljV^i_L^ Lt*^ jj 4 JjU^1 ojjt ^JUj .CjLoju^ 

t ^ <.. At JlI^I 1 ^ j Mj Jj a*11 i4-^Lc. 4^1 JLC^ 4j^L^ CjIjJl^ jula^ 
I ^ <J' « » JLUJ ^^i-V ill ^ V ^j i ■■ 11 ^1 ^s._/4V( 4 rt j rtjw a (4JaALj ^L »^lm Lj a 


*.?- 


ya CjL^jJLl.^!! c^^Llil 4j£X<-ul^ (j)i\ t—iJLjeJ jl t^JL-4^Iijj 

i 1 j ^ ~ < «il 3jj_UI L^j j-j^j j t tt iCjI^j^uILlII ^jla 

JJ..1 itl y\ tfl—^nVi L-<-3e^ tOl •■-nCL^ll tf J^ ^_^IJljl]| ^J i rt't «<iil 

M 

yA JL*J JL^LIj ^ LIj? 4_i^L^ _ 4 jlr>i l/j -<^1^1 ^JulJLI 

i L-lll.j_^ i 43^L^XB_a 4^j^JI yd Ia 

M 

ailLoj 1-1^ \-A ij-JuJuJ ^j| (jjj ya A rt rt*t La ^jj J 

jLis ^ ^ J^*-U cjLL^I jjl (^llaXi j^T LI 4.1^1^ 

%* M 

L^jJlA CjIjL^I ^JlA 4^ -I rtAl ;^jJl ^1-^ Lj i4.,iillj 4.Jtt-ua 

.SL^JI jl^ A~ i «VI 

^LVI^ ^l—MijVI (_^jJ ^^jIji^^I y\ .i ti I <J1) LI A C. y^ ^JI^^-4-aJI L®| 

LiUjj i Jj^lo Ciil^ UJ-^ Cr-^^rH^ (^^iLiIl ujl 4 j^\p.l 

»% 

4.i,1.a^. (jV 

< At ,j„H (Jj_5e_Iu <jl ^jJuu LLo LaLqj <!)>-•:* CjUlj-,j >.,11 «-jjLacJlJlj 
LoJUA^ *(J Lo I ^ 1Aj Lo L^jla c^jL^JtiL^ *duj-s^ oljjj 

cdLL^ (,jr^ LIjI I. V ^ *4 CjUI^, j..,>Ji (jy^ 4^,.,jaB-rJl 





QUujUl J QJ-LUJO 

f- I* ** 


L/1 u^jl 'rfcjJI ^j-o-9 (Jj-3 Lr^- 

^ j o r T u 1 rtH (_f jJ 4-:r-jJu (^^Jcuu L^jSJj iL^ljVl (jjJui. 

^1 L^ ^c-iaLLcj cjjLstHjl <. j-^j 4.fljii "fci ! 

jj^ o' (jl Iwj 1 JLAj iAjj^Jtlil ^jLIj 

11 o ^ ~iJl 4-L>.1 jl] 1 iHjlJlji i ^1 JJLC tj) t (_)5^ i 

«« 

j^L^L ^ <Lj-utjJ jJSi Ll-a^Lj Jjt J^^l 

5jl ^ ijt TT—j t L^ f^-!c-t.rt CjLj it -^JlC JL^ 4 j j-ri\j> aJI 

jijj 1^ ~»iJ 4_^LjtJ1 4_^L1^ Lr^ jU~TI 4-1 ^->vll jOdji 

-J1 Ijui^ -1 (jy Ic. (_Jjuaj>* 1 Lt^ VA^O)) :4_*j-alJJLl 4. 1^1-:^ 

J>LlJI jl^l jjS=^ ^ Ly=-^JJ-^ 6 ^ 6 ^^ 


JlA 

cr^o 


L-uiai 


J-4. 




1 11 (-IiVIje-a 1 <v t-j 


olj4l ^1 tjLi-ujVl (ji 4 i-Ii j La Ll^^).j»J 4.^1^ jJS^ Lib_L>.j L-tdtujb^ 

llA^' (>“ Lfj -^1 Jj-‘=’ j' ‘Ui-»J ajjLiil jjl Ot 

^>ISJI jjjJl 0-^^ 4 UJ^ C^ ^ ^ 

w ¥S 

if_j,^JU ^jo 1 jg 1d 1 i^j iJ\ (_^-(-uLiIu oLio.:^! ;ijru.::^t ^^pJS Llji <j 

5jLj>.1jJI 4.1 j_-hJ 1 o' i4.-fllj-iJll L^^jOjLiij ^1-31 (j^ 1 (_;r^ JuaTuu ;jr ^3 

1 ^IjLjfc-j iul (j) ^ iJU ljL*j jgJL j ^l j 4 A jl^j j-~i ^1 L^ UJ^ 


^1 t^jp>-u^TI ^Lc. OyujA xti CjLjiljd-aJ 

■M 

i Oj Lj l^j_i_>J I ^1 Jl^ “ui hIj^ uA^ iSjLj-A-Ij Ijjjl 

i4Jijljl^j_j_3>Jt L^L>- AaIIjnJLI fii~ f iiVl cjLAj(U1 

to to 

o^LS^ Ijj 4_x-i3l_i-^ ^j-iO Oj'^jI)! AaJiS^ 4_i-1juS La (^J_a 

LjJs^ JL^L!Li_u ^Ljjij^LJ {jA_j-LL3tjJI O-il jJ rtf ol^ 1 Ji^Ia j| .(^yLuuVl ^ '/ wj 

L^ JU>0 V 4_i_L<2J 1^1 a-l a., i Ui i ' 3 ^ * U' 

^1 5 /aM 5^ .-1 - -.-^ Vt J^LiJ .1 iULxbVb .^ 1^1 (_^ 

■— to 

(J^LaJLl -4 j 1 rt “J I jJ^L-tii-Ll jjL^ 1 j_>-L.^ 3^-^ 4_:^i^ 

i^jl 1 !I L-j ! {jpA 3 ^l.^ 4-j td“ 11 CjLjJL-uaJt ^1 ^4 .^jU3ju JlA-Iuu 

(_j) "fc- i (j-J J- 1 

J^I 3d O^^! Oy^J ^-LI-u 3 -rt"! 4 OLOjjl 4-^L f uJ>l 


jjAaII 

•• 


«(t iVi Ll^ 4.J./C. I La^ ‘^Vl L:^u V Jl3 ^LcoJ^J 

4_jj1jjJ 1 LJjLae_iII aJL^cILuuJ SjUJU^I LljLtlajJI jL^7ul 

^ t M 

olj^! ^! (jLiouVl jJj-JseJjuJ i^\ j3J-.jialL!l 4-JiS ^ ..^ u-u-iVI 

** ^ 

^.71 ji^i 1.1 LtSwa_4 (jL^ ^ S,.j*11 u ^ ■*,<.! grl.ll 

m 

oljJjJLl <.*|H SjJlSJI cll i*l-4.x.ta< (^jJl (jl j. > f^A A-l,.! I 

<4j (jy^i 4_4SL>J1 LuaLi. Lil.l'‘t.<>j (^ijJi iJilIj (Ji>» j jLti 

. 1.^ oijJ 4^^JU jjL-iuVl Ji^Jj ^1 

«* ^ 




^ ^ 

VS^|Mb 4 \ sS^ 


^^^^1 4 _ij.^_Jl t~ iljjU." T 1 t ^ j '' 

LllVL^-a 5j.-J-J>-S?l fj T 1 OljJ-AjJI 

jj1j«-a (jJl oLpJl 

H 

<^ljji( n Mill jjjv (jj<» ^jSLqJLll jJnaXI 

Lcj (j;j^Vl cHj Lj J ^ t 11^ 

Li^l^^l L. k.Ui.11 ~1 CjLmJ|^_J iHI t g J fl 

jjU^j .lIjL^I lIUiJl^j QIjJ "^Jlj tjl ‘ n 5j>_ila^ 
^ L-ai .^1 ~f <V1 IJL* ^jt (jJJ 5jl_t^yi 



Juu J) ^ 4^ < n ill CjLflt ■MI*< 

jqJ ((Jii-ljJl "lU Jljx-^ 

5jJL_d ^jjjA (JjL^I jjiajjLj ~n : 

1^1—iJl ^Jjja ^JLSl>a J. JL ^\ iC'l—^ixJl 

1 ^ tCljLjjj) J ^1 JJlC ^1 tuTli 111 

_Jaj 4 «Mi ^L-uiH—uil LiUj 4llL^1 

44 

jl ^—i uJl ^4jij ^i-Jji y lit J--L-1SJ1 tLiJJj 

Ml jiH ui ^i —mi \ i JiV IjiII 


auut i ii 




m\ T* “ Y _ C. 4_»l_^ 


4 Uitlw i uJ t_ a ;JJ ^ ~ J ^ fri ^Ic- 4 ^L_uj_^ 


UrU 

V J I i L-Ll^^Xal jfl iJ^Luuj^l 





4—fljUaJi (JLoiai ^1 iJin I gi LiJJj Jutjj (((4-iJL^l^l 

i JaLu._a j~um ij\ ^ 1.^1 JuUG 4^ (1>^ t I ^ i rtflJ 

^Ltjiil-uuVl (jLsc-^i <.Sj^j-*J| L^l^.i Vj 4_^L*J1 Cj lj-j.I:>J.I piajLjo ^jl (Jj 

<Li\ (j7-^ ^4_(ijLUJl ^j-u-tdu^^ tliULcj'i?! 4j3iua^ 

lM- ^ 5L^I q\ i ^ j »'> ^ '' (^\ Lr^* 

^1 oj^Vls jj^jr Cy^ i^>^LV-i~il L^jaLbI 

^ 0 c>i I f ^LuuCpUu^^i a!' ^3-^3 (j1^ L^J( V 0 

^ 1 *^.1 j 1-^ Lq^^ 4j^ m ilf 

^ i ti 11 CjV^jL^JLI ^Jui jj! J, itTtr. t ijJljpdijiJl jrLuuj-tujVl ^^jJL Sjjjx, jjj4 

Cj^jLjJI jj^*' (jc jLj^Vl Jutj \ji, ijii jJ (jLMijVI 

..ijii diV 4_ipcxL>Jll CjISj^uuJI Cjtj^jwiJl oLl>a 4.^^ ^L^.ja 

p f .! J^.mJ i uJi ^ J Lq ;^J^Mi 1 ^Qp^Ldif^i ^1 ^ j ' ' I 

Ij^L_>. (jjjo-uiJ Lo (_j-l£- (J^_i-£i->Jl jp-a f LgltJI ^ Jt a "u : lLJ LilJ I jt^-^ti I 

jLjLojj jjl—<-iu! p-LLix,| 5jjL_flJI L^ c;A-^^ lt^^} ^ 

jpA <jjj!i *5 jL:>- Lt^ i4.flL^ (jLujpjVl p.Ljstpill i^-LLa^i i_yi£- a^JL^lb LjM-jJI 

<—sLuauj tjl (j3 !-4 ^JUi ^bul Cjli.L'^JI ;J.4£. ^.^aUjj jj^b>p 

^L II I 1 LJJ^ I CLlL-iLo^ L7~^ ^^^3 jJ ^ u ' lj!)bzKjl ^ij A ^ I < r ni jjlSLol lLUj 


L^vLiJI iJJLA 4_uljjJ) <^^jjtJI ;^^<u jp^ f L^JLiJI LiJ^j t jlpLxij^O 

.4_ijljl^l 4 jj-jc. ^^►Lua! JULJ 1 f n \ IjJ'w 4^1 j jbuJ 

4p_jLj1j-u (jjpl^. t^j) la[1 4 j <tt)tjl cliLflLtiiJ<I aI^ a jl jJj_flJI ^Jlsij jp^J 

jjfl ^jJj i AI .^rXVI 4 .lj; a I ^ 4 _i_flljj 4 ^La:;jVl i,^j_ilj_^| ^p^lj-iaVLj ^SjLjpia^ 

i4—uJjjJl i _(_ilj_:^l j i4_^L3tjVI l-j-jIjj^I j\ I imu\ J rU^I 0^<J^ 

a 1 JL_it-J_-j-tjl C^LjLj 4—<JJJj {J-aJj 

' u 4 fe 

2 4.>*LuuppO ^ <iL"^Ij j t Jj-oJLt J >.^J jjte-) (jjpb:- ^.LtJ 1 <_^Luij ^1 

Jj>nj ^ 4jjuait-iIliJ 1 ^ '^iiJis (^1 <■ -fl ^j»oJU ^-uLljo-I 

jh - lLLI Jk^ 1 ^ - 11 A i I f t "i^ 4 ^ i^_ L^ i JL^ 

oh (3^ ij^ UT^' L>^ ro^ ct^ 

^ ** "*^ ^ 

i ^ I i i gj JL 3 ~ La>J lfT»p jj<i .itj Jl^ L^lpO _ 4 J til 4 iJ) 4 .^ 1 ^-:^ I LJ I IAS I J^lxj 

pj^LlJl jij (J!-^ CjLjpLSjJI i>jLA (J!l<i (3_uJbj 



mail bkAS^lLoJI 6jUI9 ^jIiqjJI j^bllJI 
■* •• 


iMjiii 4 m4Ji eiut iMf j#ii 6 jUt ^ 


i 0f .\^ (^' * * ) JC A j j 

«« *• 

3^^ iC-xlail IjUb 3^^^ p^ * 4 i-tiu Ij^ i^c. t. ^la!! 

ill I >,V ^ 1 i L>a (jiSLo Ij^Jljo C <-«^< > < k 1 ‘<r. J'>3j 

t. < tail ^i-^VJua^ ^3^ L7^ 4 3 jir. cUJl^-j-lju 4-^j).’m 1^.11 4Jdjl l^LuiU^I 

(3:tj3^ Cr^ Jl?&3 < (1 (jy^l c1jLjV_3j'^ 1 j^juaj jJuulil 4j^ uaLfcJLI 

4.1^4“illj 4 ^j.Il:^!I 4jl!J1 4^j-»_<i * ^^4^1 

1 03^ 5L>.^^I ^_j 11III U3 ^ oLL u ^I l_ 3^^I J<.uL,<ri 

4_iJ (j^^SLlHoJ tL«l»Jl (jl ^ j dJLA 4-u.tl 

(^jJl 4—ilil aJLJt 4 ^1 ijLallLieJ (^.TlIjI ^1 t(jj-£>j ^JSLlu-j 4_jj_jSLa 

lIjI 3,j j 1^1 4j4jl_3il f I Lltl^JuuiJl ^LoIjiJI 4^l ^J-u3 eptjt < */ 

. 4-j^J.M ^l ^JurfcjVl dJLA ^d-S tiJJjLJ^ t 4 j^.| ^ ■ 3“ < t 

4_jLLc4 I It i Y * • T I j S '**' 3 <^ ^ A icliLolSLj — j^-j-julJIII jl->- 

(J.4-C 4-dT p^ ^ I<pL4-L*JI I ^ ^ij Jlj V (j^l t4 j uj-t'^^^l 4j|^_dl 

j ^ 3 ^ ^Ijj ^33* ^Jl!I J 3 »Xl ^Ju-aXI I t ^ ^ i L» j <>-'>■ i>j)-u .^r^Jl Cjlj^^La 

. jl M_:vl_c, . f.\ ol til i u t ^ 11 4-A.>. 3Li_>Jl 

(lLUjl^ i4jU4JL>Jl I jl 5j|j.^m I <1 r 4.^^^)d3Lj oLLlj^I 4 

j i-tij^ i^c^l (jSLUiJj tCjjJl! I ^ « 4J 4 j 3 ^1 3Li->Jlj 4 j i V11 ^1 4 ,4^1 4^ 

3^il^^_3j tiJLlj 4-j.Ju I Laj *4_iadl 4_il>JI (_^jLll ^_^0|jJlSdVl 

I LaI ^^*4 dJjJuj 4 A^3ll dj t4.M t A 4_tij c^IZl^ 4^jIiSLa 4-i<^4 ljjL>.l 

«• ^ 

tiUj * I d..i, t <1 A L^j->.^\ jJSLilij i^H^I l-Ijl c. ^Tl-ScJm 

cLu.a> <5 JlA 4^ 3, i.*C 4j^j-ai^ ^_yj3 (JlLdJlj jdl 4jLUi 

(JJL^^ ^^^jjLja ol j i3jjL3e_« Cji-4»K jJSlluJ ^3 jJl.%_a CjLa^JaJLo 11 ^g.Ld-3 ^ 1 
tn a CjIj JSLiIjJ 1 ^ Cjl,d Kll <-dJj ‘■^^3 

4jjJj V 4j|ju L3j gJ ijj iL-aLi. ^ t a < 3 jS iSj-x/s c_ja^j 

jJL>Jl 4_a_xjJaJ (jy-Aj _ 4 _iJLj 4la-^^ ^ CjUKII j^l jJ^T Jlj3 

M M 

14^0^ 1 r> A 3 Jl>-j (JSLcuJ^ lJlIL ml ^ 1^ 3t I ^l^^jk. I da-tj 4L>-^^ G _ 1 t j3 a" I 

•4 

*tl 1^ i a 1 4 i^, ^ !1 OJlJL ^ J i « C7^ tlil. 




t^j I—A UjI i j-Lv i^JLaj Lq^j . Ld j ra.i ttii^'>Jl 

<•• *• * 

L^ M^ 4j^jiUi ^jl^'^I Lt^j^ Lot dJLIj (3 Lj->JI j-jlu 4,i^^ ^^4^ 

A-LO^J 1 , clL.q ^_^j3 (J’LLoLolU ji i.^ JLjxI <II( ((.fJLIj L^3 • ^ i,J„J>iJ 1 

^_pJl oLa-oo^I LLa_dj I !i-fl \ :<L^|j^1 5j. rt.tli.ll \ <1 i ^\j Ml 

** «* 

V| CjLut J L^l L. i cojo^ll 4..S j A7"fc» t^jJU Xi t4 nil L^lq ^JlILIo 

M 

»4^, J>Loll 3Li.:>Jl ^ Aillat cZjI '> 3 j<^I 
i4.jjuajVi 3^^SLU 4-j^i <A<iaJl jLq^^Lj ajjjus «Lxa!Iu L^jto . L^L>> . Lojol (j\j 

Lqjjj jL^Vi ijLse^tj ol j 1 

/ .^LaJLI aJJt »Lq < All 3jJl%^ cllLo^Ll <0 (J q mO V L^jj JL^ 

• ^qiaitl l^L:^I IjlA jjieajJ! !ju& CjI^Io^xo LJufl 




UL4JJ 


^1 I ^jj).Lo^j|.r<-i i ti iji q ilaXi IjlA ^Lstr, itlj ^LqJUJi '^J^t - LjajLzw i.V ql r.! 

«• 

»i q.lqJI L_dj.-ftILodU JLOi .1 ir. ^uu^jal\ aAJb ^^4 a^Lj^T (jIj !VL:vL^ 

:4^Ll!| CjI rtj itn'iH l^jlg:, l^^T<< ti i LoIjjj^ 

** «« 

jLuj ^jja ^jSLqxL-u lL)! j Jo£.j ^g3Ju.<i - I 

AljlieLlui) 4 j I <1:^1 jlj^i 3 jj:kjJLI ^LiiJl ^Lt3 4^j| 

4-^IjlJL 4^LiLol CjIj 4^jf a1 miLj J-«^A;0 (J^> 3,r<-<<il.l ^1 (^f i4^jVl 

I «* 

4 J 4 SI] JUbH '^■Jl i^^U^JJUULi^ (J^t 

«• M 

« 4juajq Ajuu^jji I* < ^LaAlt ^^LIL) L^ILaaILluI ^IjjJI 

1 JLX.1 _q . ^^-^t ^1 (j^V ui i^A i 3h-^> LJ^^^_>.t t. ^1 Lqj _ LO 

joJj Jl^ JlII ' 42j 1 cIjLoj-Lou ^LqJJ ^J^^ 4^1^311 ^Ijlli 

^ql>JI jjLfl \Jjb (j^j L 43 IJ 4-jLtLAlLj j-jJj V jL^ La fj^-xJ!ii 

cAi" (>* (lA^ ^ cULlII Jjl^ ^ jJl 

4JLqlSJl 4 ir.t «<1i J^aosj «4^jJ1 ^lirt.J|» Lqj 

fm 

4 jUtj ^IjoXii 1. ^iUjl 4 jIjjj^ J^.uo 

^q..<^o Lq ^Ljj ^jLuoVI jjJLqja 1 . 4jljjj_q 4^j ^^Lo (_^ jJl ^IjJlI! 

A4 ^lAL i"i.q ^jo 3jJL^fe-q Ldljuitf L^ < ^ I \ i Smart Bomb 4o^jJl JjLI3JL 

4o^jJ <(4.^jL!l ^_yq....i, aO 1 q,r. Qj^j-Sfco j..<dU ^j.Ll^I ^JLa:^ gl q.l»]l 

;jl (jr-Lu 1 jjfcj jj-^^ fj-^j Ui-^ Lh® L^IjlAI ^jaLu a 4 4>)oj 

4.3iCJli (JuLilqlil L^M>3 jI <,**>JL?e.j,<A< ^Llao^^ 4jjLo^i 4ldjL3JI 





l£jjjx^\ mft li bJlSg'LPjl 6jfl^ I g Jl 


^jjj^ tfLLiiL>Jlj 1 JlA ^LT^ J-cuJlj . SLclluou 

I JL-A i L < U Jj H \^i J L i J> mA^ C^ljj LiJLlib 

^Ijj <l, tfjS .>. ^1 J^JtjuJ jrt-ujJI CjIIjC-^LuM 

L ^^:.A <^*l ijl CjLixjrjJl wL.,^ JJ JL_^ AjI f L « ,i,.t t \ ^jioJ - 

4 i\ 4.^1 |J>4-*J CjI u.^ Lt^3 cl)Liu ^1 jl 4J.j<).1,1 c1;LLc^I 

•« 

l^'*(i4 «alj l^^cudjJLJ ^Li^l ^L^AjlII (_y^ jJjuj L)~^3 4^^ jj)La*!11 

(J.4-*3 L^V iSjU-JL^ ^Lcilul L^Lt. (—djUU ^ L^L^ Lui L^-UO- tJJ) t^m (JjitfCt all 

«* 

IjlA ^ u|^ jj Li*! 11 qja 5j.SL^ 4JL>.juo 

i ^ 1 ^Lt 11 IjI ^lJt <,j-iiJLI j ^ 

j. x i^ ^JL^ Cjj^ (^jC Ju>JI ^l^Lol ciUA ^u1-l..4.«i. 4 11 ^io f■■ ^iALoLj Lja 

Ca^jJI ^'t 1 ilalx)! JLAJ L^luj>- ^Lo-liLxl AiaLjir<.j J.U ^luILjj i4Jl:k^I 

cjLLc^! i4ul3jw4J.i cl)lJu ^1 (g.ifl'*) (^jja ^LqAjlJI f^y^L^jcu-u (^1 it. < I oLlIl 

4(jl_cu_)VI 5 jVj JULJ - (_^^1 C <U _ La^^-^Lj J. i-UdJ-AXl 

^ *4 

^oAsLicLILuf ^LlJljj 4C.4j^p^-2il J ^ " ■'»M (_yjs CjI iu>Jl 4»Ju^ ^.lat .a 4-uljJj JuJL>iJ 
(*L 11 cl) 1^ <*ii. c. jcuA 1 jlj jl- 3^ (L_^ii.>>^’L_u>Lj ^.lLJ 1 ^ >> 

1—4 '.^^^LuJI 4 c1)IjLu>JI i9jLj4 j^jJA j. J.l ^ .^Jcc 4—uSLciuJl^l 

^J 1^1 <44.11 4 J. 4 X. 4-^1 4j-Lduljj jjucb 14-ru.4-lI ^1 4ijLLll c1)LLc^Lj 

. cl)lulaJL4 Lo 3^5 ‘L>^^ C-tlc. I 4JJ)l\lU 

C^Lc^l ij. ill iG ^JjLlOJ OLdl—lUiU-^VI OjJt, 44.3L^ 

•* M 

oJJb 3 J .* L>^ (Jj^^ i^L^I 4-^jjJI 4^jVl J ^ “(((I "i.t (1^ t^^LcaicdVI 

,^c4.>ji cl)ijAa.uJl ^JlC. ^.<u> > I SSi 4AL) Lqlf iSjUjc^l CjL^LAu^^I 

^ <.u 11 ^LAjjV! 4^j 4 4-^jJl 1I 4„i^j^.iU ^uioILtu^ VI 






Jf 

JUH 


SjUjLcx ^IjjV L^ J_yC ^j^LcVLj CjIjL) cdJj ijuoLxj 

^IjjI ^ la-t-4j ((juuLikjJI)) —0 ^j— jlJI ^l—»J1 j Jiv liii I j-uicGij ^ 

4jl ^j-taJl cu Ij ‘«0j < u.t Ij » _oj _>Jl (—djJjJI jjLloj—<.uJ 

«« 

IjlSLaj 4^.iLflJl ,<!(,it!l cjIjuxjJI jJL>J,I |juk ^^.LselLLi. 

4_AjVI ^^^1^^-.j<jVI cl)Ll_c^l 4—uj ^j_c, SjjljJI CjL-4jJa. 11 jjU 

.4..>-^La^^ i^LclII ^_^Ac. j^jL*) JLcl iMiAM (^jJl 4x<taj 


f 

» •» 

Ui.rfi Ll (1 


Cy^ julj^l 


( ^_jj 4_:^ 4^1 <<iU jJjoIjjlII ^j.jla 

Ij_^j .^j_4 LiVi 5JU- ^ o’iJi ^! ji (^t ^ij_-Vi 

^L-ujV1 ^jy^sr <.<ati (j^u<jL>iJ 

4.jIjL^ 4 fl ■i,.uill ^^^jlJLI (^Ail ^L<.4ijj t. JuJL>vj _T 

i4__l_jJ_2JI CjLjulIIj i|:kjLj| cla. t ^ t4-Ij <_4 V «^it! Liiil^ 

* ^ ^ lUi L) 1-Ig>^«ju.l 1^ m 11^ 

4^^^VI Lj4 ^!l |*J) <ij '^■11 ^ 4 «i4iJ ^1 g-1 41 * Ji ^JjoLj — V 

^jLcujVI 1 ^^LlSCJ 4.^jJI 

L^j (^J.4^1 iJI n^ll ^JJUJ ^j£. ^ > H <,<> jlj-tioVI ^ 

4-4jJu^ ^Lu-ojj jjSLi ijjSu ^1 jJ^ lil 4"LyVl Ju-*. J1 ^ ^ 

mJC 1j| 4u^L^j 4 X 4 ^ JL^ IjJb ol~^ 

t4jLaj>. ^jjO 5j_>.L1>j 4_2ljju JL3 ^j-sait-XlJl 4»^L!fl f^jC. 

«■ ^ 

,4_ i^ oj^ L^gj cdJli i<-<lrt!i tjliDj-tiJl 

1^11 ^ir* l!1j i,i ^ ^ I ctT ^ ^ ^J-^^jlI aJL^-l) 

••4* 1 

^1 iciUj ^1 t 4 ! )>>j ' l>«^LX- Lj^j 4>JL5U L^jV L^LoJiicj 4jl^tj ^1 

<*ii i4_i-s3L>Jl 4jL_i_>. LajLc 4 J ^^..uij JL^ t L 4 

5frlj_j3 JL^ jl ♦ 4 jL-jj>- (Jj 4 ~ .4 <1 4 ^Jj 4 ^ ■>. jjLSL^oj 4jIjjj_4 ^4 

«* »* 

♦ 4j4jiarx ^Iraj LaJii^. JL:>“ I c-iJLia ^1 ^jJuj^I 

i4jljjjjo jl^_4jjt ^-ui ! 1 ^1 f^jji ij^ ( ti.ajtl JLuu.<aJl ^ 

_ ^JJJ f^lLj - jl 1 Lbl I rt C, Ju4^ » <J V JL^ 3^^_4lu.Ui4 4_1.4.uXj tj I II 

44 

_ (XLIj ^L>Jl^ _ (^jJI ^^-4VI t4.j Ki rt.l!l 4jL4jt ^c^LXlu Jl£j 4 4JjL^ c^lj.:^ ^ 

Ij^ LLslSjj (jl <, n t ((tV^ V^ ij ^JJ-^ Lr^ 4.:^lllj j-uajv jXxb 

^14 II ^IjluIj ^jUll rtti 4 44.1 A I 4 j < <1 V^ ijLscujVI jl ^Ij^Vl 

^ 4-4^4^ > II <4 j iLoifl jiiiVI ^LujujI (^I #• 1^^—4 V^ 45^ j 1^ 4.^j^ Ct^I ^j 

t^LULj (j>4iLai jLiJuV <CL»JI 5^,^ J1«J Y^ JSl^l) ^Ul jUaVI 

Vi 41^ jlc S^lru 4 41 li ^1 X>“ »■■ j V Jl£ SJuJs^ 4 K i^!* 4 Ujb 4^»IL^I 

j i^rr n ^L4-4JI C4 jI^ C-tarv i ^LxjijVI 4 uxidiJI cZjLsjVI 

4^_^^V1 5^ 4 !!^ LL^ L^JLSLI^ (j^I » ^ ‘y a. J aIjUn ti jHaj 

t, f 1 L>ul I ^ ^1 ^ i * 4 t a ill ^ir ^ u I'^l I ^\ t n \ t tt 

5^ rtuuli ^J^ItSLo CjLoJ 1x4 1-1 CjLq 1 Ajc-Tcj-oI I XjJ 

:^Vl Li>j_i-a:>. J - 4aiX» _ 3juJL^ CjVL^ 4 

»* M " 



















*"" *^* 7 !"*^ :Sl (^jL»L!lj(^ 4_3r a^W 

JL^LUj (_y^«->* c-uJL^JI c,»->.\ i^\ 4_^ijjJl oj, a call ^^OssVl I 

I- 4j>>Ljc0 ^I JL^LUj t <llaH <,,, <j.c. 

*« ^ ’ 

jL^Vl ^^^jt-LjuJl L-dji^j I, (^ jisri.t.u. 1 .1 <-^i jLd t 41 In] 1 

)i^i rt 4*<i t J 1 ^ ^ !nj JlI 1 f.dj 1 jiIn ^1 n~ <)( LjJI ^L^ 

4 _j_ 5 tj^l L^*< 4 . 4 iL^,.i. 4 t fLjC ^^pajj-a-Tu f j c ^jyAc, V L^j 4_^ljjJl 

*% •* 

^JjlI 4><!I cHj Ljuj-jult] 1 jljUuaU <LujJtJl ^jjJl CjjJU Jl^j .(^^LatjJi) 

U! .5l!j1j>J 1 oLo^Ul ^ ^>UaVlj o^LiIl ^L^l 

^J.^<Iuj ^ 3 Lx.>JI D 1 ^ LGLjl. 4 JL:«u^ 

c_3^_4-ti tSjUjL-;:^! ^j_*Jl tl4_)l_^ |j| \ ft j Vj i JL_*J 

ij-^T ^, 4 -.<-u^ C-cJO LG\jL^Lae-/a L^L^jV jl^^_SJl ^LLud JLaJLGaj 

5JJutToa La^^jluju ^jl j j^^^ 4 _JjJlI 1 diL^j-iioJi oJJt (j| Gl*-j^ 

«« 

4 t Ml I uxi I C i,LA 1 f ii^l I 1 ^J i it dj 1 I J Ml 11 

rt ^ j ^ ^ ^lJlA ^1 « J *v» {4 .J I \^ 4.^J^ > t i 

I Ju Jl3 4j>- I, a) I LjJ 1 ^ I iJU J I L^ ^ ^ <^,t, I t 

^ 11 - 1 LJi ^ ^ Ji ^ ‘ O ^ ^ <—-t-j^ 4 j ir j i LuI jdj ^ j Lj 

^l— ui./^\ IJL-^ i<JljVL_:^l dJL4^ Llaj) i.*!) '->* t-*^ 

. LL4j^ 4G (jyGJl (j^lj-GJI (j-<-u 

t 4 j ^^1 CjI Lu^JI t£Lll^j ^Jl%IujuJ ^jl Tr~ lxj -Y 

^ «% 

. L>a 4.Gpj^ (j^SLj_4dU 4.jt 4 4-^1^^^ I 4j^ 3 4~i JlI^ C^-iIu JlJl^juluJ^ 

^J ii^n.^Ji (jjJjLjr j I (I 11 ^ / <0 4a^L^l 1 4 oL^j-lw c^Lse-u^lj 

II - 1 4 J <>*<*< (»l (j 1 i^J-^LJij (jr^ ^ A J L^lla 4_se.jLia c->L-A^lt 1.1 

• I ri ;j ry^ M i l l 

J? ^LuJl 1 Ij jl^ : 4 -^i 3.11 ^^LaJLl -X 

tcLcuVl (j,-3_b j! ^ 4 Tn ^ 11 JJ t. tll n 4 ^ 4 ^j>J .1 

1 (J J 1 ^ jilr Tl^xj I J Ij VI * iJ ^^ ^j..ljr *< t Lj ciU G 

*« 

^1 1.1 3*< C Ij i4.j-ua.3il J 4 1 1 4^1jjil 3^ 3 Mil 1 1 ^ ~ )j 1.3 aj 

i^J^l^c-jil ^i-LA (Jiua ' ^ ^ ^ L^ 1 3^ f >t A ^ i 33 < I) 1.1 1 ^ 4 <1 rt 1 Ji 1 t..< v5r L-Sfc.^ 

«* 

C(i.f<^ 44 w 4SL>JL1 ^_yjj ^^Llail 4JL>> ji^l 1 Ij jL^j ♦ 4.3-l^jJI 


Ilia ,11 ftijid^jLoJI djDIg ^jjfl’ill j^hjJI 


1 <aJL5- 


ji ^uVi ajL_£j ^ (j.Vi 3? ^Vi) >-^Vi ^1 **^5 

j fj ) ' ■ * ■ > - 6^ h! (<4; (1)5 ■»>-»-«e 

(-dJj C t i"JJ I IJ 4 jLc.jJ 1 (jyic: 4 jjJlS 

4 % 

*1 > ^iliiJi L_2J-! L^.^jl- 2-)^ 4._ui^^_!l *=* ~ * j L,>~^ f ^ i^.Ctt jlaj 
^ •* 

, 4 j, lira-d 11 ijyJS I 

<:-ljuIu I )L .iC, 4.103 L^ ( t 1 1 

Jl^QJI I ' ^ < 11«,uJ 1 

4 * 

L^Lj (_2lju3^ cIUj 4_io3L^j 4_3eJLqa ^J-^ 4 j ^ i^fi 4JiJL>> 

. Jr^Vl aLjio 

1 I tu^ (JLLLsVI (^)i3JLJ ^_yJLu L.^ JL^ Cj^iLjLjLil (J03JLJ _0 
J^-AJ jJ^iIaJI uL)ljj^_>i Cr^ « > ^JjLstJ JL.^ tiijj 

t ^ *j- I JL^ »>■ A11 4.a&^tJ CojI^ lj| ^ ^Jnl^II ^Jj) i4 ^t.u, t < J 

i .^-1U 1 ^ rt '^^3 ^*1 <0 —4^1 ^c-iIoju (J ^ ^ ^' ^1 

4^\.£1)) 

4^^^Jl«« (jl u! 1 <>JlA 

Ij^SLa^ ^>-<-i.^(jLj ^Jy.J^uLMJ L^ 4_jlr I j ^1 Jl^ L«a 

«• ^ 

^jo3JU ,\ i a au t-uJj—3 jt >.)i—>-*■) f^Jfcl—ioLj Jl. 3 ^ .It,! I jj In "iJ I ^jl 

^ <.itlj cjIjjlm 4jL^j ^_4-IL:^I (jp3 IjlSLa^ ♦ 4-^L<aijyI ^J^Li^l 

4 J > i <aJ I C-aj|jo:^l ^J-J « ailJ t (jy^^ 4jjJL2j L^ J 3 4_jU3L^ ^LL^JJI 

c.ai mm^I Lt^J i Aa^qU ti cIjUsI <^"<^*^1 L^ <■ l^Ts 4^L:^VI^ 

lJu^ (^j^JU C)\ L^l, 

I ^ t ij^juj-ScJl ^ ‘ ^ ^I Lj^ I 4 JI (III ^ I 4_t 11-*!! I 01 I? j t Uij 11 
> l 1 Uj cP^I (J^ jjl.^ ij *-4 1^ (-.3^^.^ ub 

^jLA cl 


^(jiM^t 4BiULaJt§ i^iAlt :4iiLMi^t 

O^ diiiiiijAil.I 4 J >1 ^ 4 «1.1 tl \ 1^ iSt^, I III “i 11 ^ ^ 4*<i^l 


4,-j, I ill ^4.a,! I CjLjj-" t (I II Ct^ (JI ^L-:^ jlj (jLiaiJ^LJ 4 -jjIjjJI 

dlbjqj (j^ : (_gjj-Sfc.,c (jlj_cu (J^^ 4_j.c.l-cJ!t:vVlj 4 j,c.l«llj 4jjLi-!aIL3VI^ 



jjinaJI 

•• 


LLq ^LcjUjI C^i tTt,f V L Mill IjLi^ O ^^JL^'>iJi 

4 ^,L^ Lt 6 -^ CjLojJLj^ ti.UrLa.j 

•* «* «• 

jl ^j^-^,-(*if jl 4JLjl^ c <.^i^.La 4 j 

** 

(Jj-^ 4_-ua_SJl dJLAj Stiijljjj_A ^Ijjj_a cilLo-^J L^j! j^_y£.JLj ^) 4 JjJlI 

«* 

j_fl jJI J5UJI i^jUI j^I ^ SLyi.U» Ijj c rtn~ CjIjjjJII ti^liiLaj 
4_i^L^j 4_^1j^ 1 3^ rt (*ii11 c^^^_>.V LxjjS^^ji-a ^j-a ^JILj_tju ^^JlII ^coj^I Jl^ 
(^jLjfl L>^ 4.iijJL9tIL(ju l_a^ 4_t_ilail ^«1 ^ j > ti a ■ ... iU t 

CjI^I^ jIjljl^ILl^Ij (^jUj i^yA Ltjfj I >rt4 I j51a^ i4_ajL3j| <,<.uJI 

ij *> 

V 4*1 li ^QiXdulj ^JlA ^Je-I n*l i 

^ s ** 

1 jLAj i^LJI 3^ \j^\ ^c-4piu cili ^1 Cxix^jj 4 jLi^ 1 jf 

^^J.£Lcu ^ 4^3^^ , :>- d)\ < 0 \ _ i i,a I ^jlxjlJ ^ J (it 6 t 

JI (jJLl3 t ^ ‘ 3jL^«im CjLiV^I jjLX^ ) 

((^jLijJ <-iJ O^jj)) 4^? 

•• «• 

c-aJ^I Jl^j t^-^0 4^1 j 4-l:>J 

cl)^ 41 jij.lg> 

L>^ 

6^1 L>^J ^ 

^Ij-IL >.^1 oUijj jLx.i .^1 ;_3 ^U jjJjuJJLl ^a-Al ,^jj-a ^JSLI 

^^jSL>J1 1 <>iji Ja-c. Craig Venter 

jj—S 4 '>■ (^1 I ^_yltojJi .,> -^. aiXi SjIjI ^_a JL-*j 4 iSLlj , 1 !! 

LbLa— 4 ^ 2l_usL^ 4-^^—LL ^^*<1 ij ^LLalLxjiij ^j.a .->JI 

L^>L>. t>»J i^_yoj^j>J| lu- a lt J-^^Jl (joi^LHI (^J-Ah XJJ ) Celera 

3jujl=^ t 3 >^ (—sLaLj^lj Jj-aJ Ljuij ljL:>o| Ij.3 3^ ^jl ^UalLi-ul 

3j 3^tl ^j^_x-uJiJI CjjI 4-^U9 4jC.^^.-LdaJ |^j^..n 3^1^^.3i 4J.^_<_uj 

CjLjl^j-III IY * * ) (jr^ lO" i 

Cl»ij:ij.j 4 jIj!jlj j_LaIait-a 1 

^IjljVIj ^a-uiJu (JItll oVL:>Jl ^^-a^ ^Jl iTr-j;-« <1 ^ (.iLjLu^ 

^_yll) ^IjljVI)) ^,a.. 4 .fij La 4jLa^>J cdJjj a JuJLatILllj 





3JLjJL:v IJ i ja L^lc. 

^ijJI t^LmjVI SLt^Vi ^_^i3 ^***^ ‘^ * ^1 

lLI^LILoV ^1^^jL:>*VI jl Jlj^I 4_jjjjL5i (J^->- 4 <« rt) 

4_wi_S1JLo *^J t5jjjL_3t^ 4-lfl cJ“^ O-^ ^cSLstHilj i^j «^i i 11 

^,iI..4 4Jju rtfi 4 4.u.4JLAJf iJoLoji^S/l 4.JLxdul^ 

^ liII*! <Q,j ^1 * jf^~ ‘ »‘j ^5»..f _ lo! ^ ^f* f ^ j ^ 

*• %• 

^ o!^ ^ CjLojUII oJlA ^I i 

l^ jl diljJj 1 <U ^c-aLi-u U^IjJ^ 

4—1^ L>» lLI^^Jj i ^ t c^ Ij^ 4 ^^LJ| L^LajJLla (J^ iii-i^i^^ jLd 

rtjLi^iILtoi^t^ 1 ^ jlj ^clu ^1 iCjLajJLa-^JLI 

JL^ 4_^1jjlJ1 cjL^ ./!iJI (_>-ajtj ijLs jJjl-oJLjj (iajfcLj 

cliLojJUJLl ^_yJ| (Jjuaj (_3J^ ^JG ijl (^\ 4j>.L>. 1 ^ < »d > CjJL:^^ 

(jl ji^-5 ji^ ^jJLlj>J 1 A ijL^ liUj ^Lijoj 

45»L<-lu li^ tlr. J L->Loj 1 «J,( 

(fj jfj > <* tiUj L4 ;j) <j^ * *‘ J 

rt Mill (3 ^ cIjLjOjAaXI ^1 (2 ^j^-^>!SLJI ;^Jl! JLjLxii.fI riTi r,V1 tljl-%^ 

t^^LcujVl ^jqJIoJLI lLULo (^^J-4.9bAJ ^1 4.^1j^| 

jJLUa .^l^Ltlo^l L^ ^cSLaL T cJi jj-^eJ V 

JUu f (jr^ A5^J~^ Cy^ (Jaj^luj < >f Injf 

^jlxJL-ljjI 1 ^L.\ <r tLiJUj ^^yj& JLj^I 4 d t I iij ^1 (j-jo ftl l^*< I n t 

o! V" iExpress Sequence Tags ^ ^ i <r> 4j-i>Li- 

ojbj 0‘C>. I ^ jlc. (_7^f • 4H ^j_(IIij (^<-^ (IrV j~:!-^ 

H» Ml 1 

Cy-iJ 4jLjajJjc4 f^jja 5jLflIu-oVlj 4_JJ ^jG ^1 djLa^lo ig if 

(3^ Of f‘-^J Lt^ 4j^Lu ^Jj,a:-j>iuJ ^i.jZU 4jVjL3tja 

j—«."uri,■ >.o I—^1 <-«.^ >») Kj -^.U LiL<iJ_« ^jj^j tn CjI—ajIaJLI 
tfJLA ^1 X V ~ < <ij ^jf 0^ 1 -C.J_Ij0-« ^^Lx-lm 0^3 t^4 jtl-JLli Cj^ 

c^fjJ Mi'^t f^\ J-^^f (jr^ ^3-^ t^>j-ff (,^r'4JL»j| ^,^^a^_^U CIjLj 0 j 1«JLI 

M ^ M 








4-^1 ouVI t.^-cJc-tJ 4 j «1 < iiU JL>-^ JuJL-:^ 

»^LLa^ «oil j| ^jju^l^ 4 n (I < tlj JL>»JI i4J iiljjJI 

jLd J ( i^LoJL^ (>» 4 _ljlUI (—^ I 

AJ) M ^ It 4_^1j^l i-xIuJI Sjljl^l CjI— 4jJUJll Dj ^ ^ ~ J 

1-1^ j cjLajJUJII djuib t4£^ <^> ill «;Lb^ L^“., j>i.,<3 L^Lt^l ISJLo ~ 

lJU>.V (J-stJ V LiUjJj 4 JLjJlj^ Jl^I CjLj I— 

iiLj-i*Jl <1 h® Oj*^ I i < t "j 

<—c_aL-iiaJ ^jU lLUj i;^jL:fc_jJI 1 ^.<>1 < 4>.)L ^ > 

^ cr^ J ^ iJ-^P 

%» *• *• 

^1jl^_X4jjV 4jaB._uj ^^jULI <^M_jili 4 _a 1 Jl^J1j_u 1 

dJLft <JlxjL^ ^ -5^ ^ ^ ^UaJLlLi LoIjji^^^ <_3^^j>.| 

^ L <v j ^ ^g.1 <.ijij|^ 1 i ^ <^l Cl I Ij jL^ I *■ ^ ^ j r. 

4Jk_UI (jl tlu ^1 lr>~ > nl^ ^JijJu:^ 4_^^>L^ 4 jlI IjJLa>I < a 

^j 5 JuJL.:^I 4 dtl tl ^ISsJu ^1 (J^L>. *"7^-^^ lW-^ t4-^l 4 (n^U \ ^ 4} J rtj 

jIjLj c^*) ^ JL^J-li L7~^^ 4„j 4_Jtljlj S4 -Lul^ 

I b)L ^ 4 C^l! JU 1 (1 1 4 {_)\^ *■ >4->' ^ \ A <J1 I I A^ ^ tl M (2) ^ L. ( i 4_) JiiJ 

lil (JL^LtiLU jL_jju>. ^j—A c<"«> jL^ 4£^_uii^1 ^ji ^ It) 

«4^J.l^ p ^jLi^Vl tiJ^ijL/ol (Jl\^ ^ 


jflArft^iUf :{|lMMiiXf 

L^jVj ^ t -v j-jfc ‘ ^ ® 4 .j»_»JlJI CjjJj JL-SJ 

Juu I t ^ ^ ^ V I 4 Cu ^_jj3 VI L^jV^ ^V-^Vl ‘^LjtJl 

Cu.j%—L iJJj ji^ ^ tit 4_^L^4J djJL (P^ 

^Ljlu-lLj-uI ciUj V-JJ .4-31^ tiLatjl ^ tt-jjeJL] 4-3jjj-jt^ 4-:a6_iuJI 

I «~ («l ^jPil ^1 rtjJI C^L^ Llj 4 _*-oL:^ 4_2j^^.^j 

«• ^ 

PlC. 1 ^ fl J j ipapjuOJ L-iA^ t4«j_alj Cjljl—r^VI dJUb p\ (Jj-jl^jU c- I <i i 111 

4a^1.j^ 3^ju 1! 4^-a^»LujV 1 4 /t,i 4 -1. \ ^ f’- fl (^LxdtuVI ^LulJlLui! 

Jl 3^ t^^Lt^Vl Cjl..j.la^l 1 dJU^ ^ISLal 4 _cIi^LIJL 

'P^ P^ 








^ 3 J »»»^ I ^J,j.aIiJULjLoJ I 6tA93lLoJI 6 jlii I 3 |^*iQ‘i II j^blLlI 


*c 3J« ' 3>-i^ C<.1^ J I ^ r>5>l~l 4uJ < n (jJLlj ^ )) 

sLiijlls aj-i 4 t <G_y-£3j-ua_>. ^ Lr^ l>^ 

i^—di I—ljuJLI ^itl 4 -JL^iI'^ <—J iI Lt ^A—jc .r.d ^ a\ I «*!. I 

duj-i-u^\ ^J^l_i-^l_j ^L>.jVi ^ CjUIj-SJI ^j»u_j_uLj ‘ ^ • tlj 

4_aj^ <1 itl <; *< r I I o i^^yjl,,LfjJ^I ^c-^LjJI i^JL^ ^ Ir i ^ L.« " 11 

dl^^lji_*-11^ « 11 1_J_ul_ lm] 4^L>jV1 \. t _1-uVl 

cjIjIj^-SJI ^l£L>. 1 (_yic, cj l—ijjLSLftjI i-iLIj Lo^ .<11^ \j 

cjl—ljufc (~It i_uj t LAj. 

. (( oj^S cZj VI 1^ lIj 1 j 

V — uj^\ CjJL^I J_^ 4 <;!i^<I,i (j^ (^1^1 ijJJj Lt^J 

*4jKjj.Juil (, .njJlS^ f^jja L^Jju ci*,cv La Jjdj ^ oltll e~<Tr jH 4 ji^^ Lt^ 
0^*^ civ* <*<> A cjL_^I ud^-HiJ ^jj 4.„<>l^ < U ^ i "< *3^ 

iA-^ljtJl 4_>.L-aJl ^1 ^<>.ltll C) 111 ^LIj CjLi-ulaj CJJ*^ cJj-^ i-LajI 

^■ 4 , f <1 1 ^'Ls .^1^_^.:>J1 <m] 14_tjj^uiJI 3l,<n i^A 6? j-^ 

^ j r^ <^ll cIaJ^ 0^ ^ ^ (3d * j^ ^^ (3d^ ^{,y^ ^ j^ < 

.^y-iiiJi LJlJLibjO 


^ C., ^IjJI Cuj 1_4J i^1jj_c,l tLjUJ-u I^J-A C,I ciiL-£l jL_fli 

^-Tcrv ^Lj 4_ijLL aj^^-_pI 4-/0^SL>Jl lZjj^V t^ \ JlAj i Y • * V ^1 

~i i ii^ (—d-SeJm 1 ^ cAj) < n 4-La-L>bll 

4__JulJl _a I JkSLjb^ i^^J-jtii ^j.c^jua_iJLl ^LLzjJI 3jW ^3 ^ 

^1 rt**! "»>VI lT. < ,1 "»> J JlA 4_3e_4^u-LL<jJL i 

(j^L.u„«,^i 4^i 4 <ill (^j^jJl I JuJj^SLtdul ^ il^jJl c ii,^.im 

^< ti\^ LJlA^ « ^ (33" *'** *^3 3~* ^ clv^ lS33^^ i..'^! 11 (>^1—tluJl^^ 

(JtLh*! cr^ oj^ 4.j-aUJ 1 j^ljjJl 

4_j^Aj CjJlIj ) d) ... ^"‘j^ “' (jpii 4_^__»_iJl ) WA 

ojJoj »I «1« U 4_>.jJiaj (^jJI ^.j^ll ^JlJ_»-ttJI^ .5Li_>Jl Jt^ (jr^ 3^3^ 

•% 

^L-t-jJi (2^^ I ■ .^ Mt li ^ cHjLjlj chjI^^jLl^ < ** f Ml i ** I i /< L ^ li^UL 

^jJol Ulj .^4 JLj-o ^ Y^ L^j_*iyLi (jyiiJl 5 jJL 1 t d^Lc, 

^>-1 < 01 3~^J ^1 i..}t„t.n ) C.(-uLI_^ 11 ^UL >3.3-^^^ 4_ajj.I^ 





<" < J J I ^ JL^ \ rt ^ 4J]| iji ^Ll^Vl j\ 4if~.l ■ tt j jj~ A 

^\ jL^ c^l^'iTlj L <^jI 1 ^"jU 

iJJ Lf''^ ' »\ itnVI ^J1 aV! 4 5j <!>■ ^, 5 ) 

ijXc- \ C L-4.a -.«^ i i^ J *i St ^LxJ V ij^ ^ n 1) .4.U.1 Lu ^ j ^ 

^ L^i ^ L,r^ ^ Lj ^ t i 11 ] j ^ ^ ^ ^ i4 A ^ I a <0^ 4 ^} ^Zj^^JL 1 

(^1 1 ^.i.^j^ «L^ j ^ (Z.< tL^ I <L^ 11 j fi T1 ^4-1^1^ ^3 ' ‘ ^ ^ ^ ^ < (111 

IjlA (jI ^ Utj i^r (j|^5l_l jJLi L^Lj>» j^j£L. ^jLi^l 4 ■ Jt d i/t La 

(j| 4 4^ f n M ^j-4 4^L^Li. Aj-jQJbt 4 J (ijL^tjS/l f^_yi 

LjL^ IjlSLaj . 4 flLc 3i 1 ^ lji^^_jat tiJLxJb 

^4_jlj^ f II \ I dl^_>j| ^jlA i^LL : ^ ^ y 1 ydj " j_tjVl ^LgAf. 4->-^ I jJI I 

^L J4i LTi-j^V (Zu^aj V-Ti—t-ul 4_iL^I ul-^ ^oJjlLJj 1 jt a i^LLj 

1 JL^A^ lZjIju^lji ^ *' ^ * -j o-^ i J ^ > Jl (4J 


j.aaJ 




IjLa 


.U£Vl 


^ lj^ J[ I j*fM ^ j ^ Ju I ^^.xJtJ \ y i ^ ^ Lc. \ T lJ ^ 

t^^>-4t-4.!| I tiJLub (Jl^j-LuJl jj-iJ Llaj * 

4.^1 f t-U-a, 1 jfr ~t f<il A "i' ^ , W\ (^jjl 3l_ 

« M » 

11 -Lti t, 1 Lj I ^Jti J ‘ ** ti* ^ ^ ^ w 11 ^ I 61 ^ 1_lA 4 ft ^ 4 a t {j 

(^LuljuLui'^I 4 4| gL ^jL-3t-L-ui3 4 ^1 1 4.11 ^ ft, ^ \ ‘ ‘ ' 

11 ^ I I i -ill ^i—j a n i <)! 4^1 J|j "i 1 ^1 

* 1 j-j-lqJ £ji^^ j ' " ^ Ltm f I tiV I 3 J1 4<~' (j^ ^JjIJJI ^J-nl^Tl u|~^ LaLc, (jA.~ * ** 

kJLd^ S[ I A i^J^LcuJ ^^ ^ ^ L 4-1 14- -^ji ^ J i ijtI cZjL^ 4_jIc. ^ J^ '' -“j) 

frLqJLaJi (jUa <ZjL«_3^^1 ^JlA Cit>- (j\^ *^j-4laJI ^j-LJ* Cj^I 

u ^ 

^ Ld df J1J ±J ^I l!1jL it ^^ iIh^ kJ ^ i11 ^1 

(jf t4 4^ A a2ul2l^ ^34 (jr^ 3 -i ^1 • u Tf t u 1 4 jl a r, jj, iS[ II (Jjl-ll IJLJ 

4—bL j iij 4_1 .jjJL 3 (jjjJia tiJLLAj t4_jljljLj cl^-^ ^ jjl 
^l^ila| Hi t~i i-fiVI 4.jJbL^ (1)^ 4 '>■ t^\^ Cr^l La^Ij <•>■ 

i lS^—* ^ ^ —uiJlLuj^I cZjI _i1 g f (^jSLui_i 4 j ^l ji n 1 

CJjL:^ (_yilj Jf <i5 ^l-tuTl f liVl CjI .J-Lq.W > IM) L^ 


JULU 



i^^^jlaILujuoJI (jJLc 6 J 193 JL 0 JI 6 jD I g jgltiliJI 


oL4lj_x_>Jl »j ^ Ir. C«.^ ^L-j-uJILajuVI 
JLTi.^^ Jl 3 (^jJl ^jA.t,j tiLIj Jl 4ui.j Jl_ 3 it—ijLrjJl I juk 

* 4lI I i^Lt 1 

L« ^1 uiTli uVI cjLiLoJi SLjlu-U juI^aJI ^iut\ 

Cxjl£^ jl L^x^dIj^I CiLjtj^jjtiJ ^LtiiJlLxttL 

^jJ! LjjL^ .coj ^l 4Mii,i.u\ Lxll^j t ul jJl3 

^ •* 

^L,<ti u.. ■<-»! 1 j Tr ■ ^!> ^jl Jl-*-J S ^Y'"^ Cr^ 

«» * •• •% 

JL^I i-LSrt ~>> JL3 ljl£^ j^jJj-JLMjUS Cy^ iJ^C jUjj^ 

%« 

i) ^Lc ((ciJjLj LlI£j •cJi^LiXI 

cHxjL^ 3^Jr^^ ^I JL%-C.juuL) i^Li->JlH JL^l ^1 m o 1 ciiJLssj (^jJlj 

4.^^_L3J «tart >. 4.jud^-ftj 4_^jLuaJLl i 

I jla (j! f^\ SjL-iioVI i—jLst^ . CjjjJjtj 4_^jjL-«Vl cjLLjuII Sjlj^ 

Jl^^ tS^ i-^-^ (^\ j. jJ^ ^1 fall u fijVl ;^jja 

J_flj J-^ 3? <L 


• « 

MJU 



C, .Ul . 


. '^J <^-l 11 3Lx>(Jl 4jLd^^JLA 

L^lJLir 7 u 11V oLjL^I jl (Jlilji^>Ji ^LcuJluujLj ^Lj^I -T 
4-^a! j-^VI liX^J Lflj tCjljl^-j_>Jl tiJUj c-xai^. 4 a,l*L.'^l 4^jVl ^LuV 

.(^jLcaIsVI (jir^ 

Jjl <tL-iia_c.Vl ^int 1 «.airL < t<ij nxju...i.M*^\ -X 


j! ^JjJLaj ^jlSLal ^i._-^H IjUb ^_y3 »<—*laJI ^Jl-S) 


,4,1 ijUJ 


L^i^LLujuu-ul ^ Cy^J I 4 il'V ^^Ijl^l 

^L&jujVI 

La ^l,.,,!"} ljuVi djLtla^ jJoLsJLl (J-a.:^ ^jl ^jSLa^J 

(JLa-7 L» ^lj ^ujujuL-mJLI ^LajojVI 4_dj[ji_*Jll ^.j c. 4..ji ?e. x^li jLLx^VI 

IjJb 4^j»jtJ.j t4JLse_uaJ ^jL-i^aJl 4.^ljjJ! CjI^ a l^fl 4jla.Jl->.l 


oLjl^^pJI Cy^ jLpi2.Vl c-L^ jLlai-Vl 

•* *» 

^jj^La gffj <ti- >11 ^l_uuIL-tJul i Ur^ 4JI U^ »l..a Ifcil c-aL iisjj 

L_4 ^ <,a < Tl< a-> ^1 ^iSLaj ^^l_(.u_I(^ i4._iJ^_C 4.^1^^ CjLJl.u3 

.monsters jl 4 jjuuJ1 cjLIjISULj 



*?II jjajlII 


V ^imM <f<l,Lj t ^2 >^LqJ 4nJ ( tl, < ti jt _ Y 

^j) V_j ^CjLjIj j t»JI (^jJ Cji£^—^L..<<im ■<■,0*^1 cjjLso ‘0*^^ (jr^i 

jJL_:>JL1 IjlA Liiijul^ oPf ,«.<jL.li 4-j ) (I rtJitl t U 

cIjUI c^jLy.rilI ^jLUJI jjumJu /1 a ^ ^ .j ... 

i 1 ^ ^1 (fiu-faul 4^jj lIU ^jl (Jj-itJj IjLA Lt^jLji_A -St)^ 

C-ul ^j)^.~,.<.t) La ^ ^ L b - r^ j^j 4_5t-t-u_J CjI JU tljljju_u Jl-xj^ 

Lb_t ^Ld (^J^^JLJU _a LJI ^^4 •^.■1.4 <1 n .^LdU-t, I ^^ ^ ^ LLi— 

4-i^jj > ^J^L-o T u Lubj ‘6^ ■cu 0 fl Ct^ ^ > .1 1~ «'■ U ^ 


^LbiJl )SL^L1 (J I dx-il (_yaJi 4 rtLaLaJ! jl 

»-«L ^jk La-fl * La^ a r dulL LoJlL Lbcvjjj V| (_^-A La 

4 r, t ^LiilU, <-AjV| CjLjJl^J ^JL-3fcILijUJ ;jl C-SlLILLA V 

^_yjLl (>3 LJj ^_yic, sLjLj L^J iJ-LJi (jr) < ,1 > , 1 L^ 

♦ MX.i!l ^^JjL^iXXjuJLI 


^ I I—I ^ ^j ^ ^ 


eU^ai ^Mri.ill 4|pC jii) ftt»il 

L»^ '‘L tl ^^^JjlLI 4-ijaM-4^^l 4 alr^ m djLjLfO^ 4jt5 ■ ^ ^^ 

:^_yij La ^l < »i r< t oVI ^_^^LljjVI 

43^L»JI ^Lt L-Jb (—a^^-L i ^ flj (jyLlJl CjVL_>iil <J-L ^a-j^-^so : 

I 

r 

« ^liii ii \ i f it ^L) 5j t ...y 

4^j|jLa 4Laj^L ^jLcix^ cl^} ui.ill < «i fLuVl * Lub 

4,J,jLt n i nl CjVL^ ^J-jL^JLi-uXI ^ ^ ^ ^ Op^ 

il t4^j^LIl 4 -^jjL 5J1 CjLu^^-biLl i^j-LM ^JjjJl BjuIuLLa : LjJb 

/ 4 I^ 11i djL_4 ju_cj^^JL 1^ (4.j_aa^V) djj ^ ^.11 ^La| 3 ^^^_uLl 1I ^^_i_C,^ 3^^>-(^LLI 

u^jLatjJ bl Jl^» 4.jua^L<_u^l jLrtjl ^^JL-^JU tc^LwV! 

t_>Lx-£aL-Vi jjLfc_a 4 j c .^ / . " j j I ^ c. djL-i/^LaJll^ b> j.Jl ^ ,.,Ti <.<VI 




»P 

,,-.1. .jn ^ u>^j ‘W^' f>^ a^^L-yi uiiiii :Uj1j 

CjI JlIJI J-^i .4jL»iW»^ Ja^j .. . T i ,, .’^! 

,4j ^ (jL;-«-l 4^j^UI iCj^LSUIj 

okJ c^l 

- . > .io^^Lu/V^ J-5-^' *:f^ ‘i^LsuVl jUIcV ‘<^1^1 

.^2;Uj>JI 1Jtjh-Lr^l 3,>^ L>^ 

;c!*»i«^t ‘Ml UM* 

,Li:ii a^>uJi oL aj i U iii .j^^i ai^s c^ lia 

„ “ tl ^ CjL ^ * i la iM a t^l (■ un .,faij'^ 4_L- > »^l-AJi Cjl..d ( it^~tla 

^\ JlILoU ' iSj^ ^ - . . . 

^ Ua jj jL_-T~'-' i '-2jAaj3 

a.-.,^n oUa:^' 3' '-^' ^ <^l 

%• •• * I i «* 

2uJLl 1^1 t r-rA \ L>U- /ullll LM-i. :Vj! 

LO^ >:!^) 

^JlA _cuJ 

L>^J f (c^b 

^1 ^ ^ 4j? cr^! BjLiVl ^ L^l 

)ryonic '^1 

^Uloj-dl 4 j ^;a a jlj3j cjI rtj iUj L^ Stem Cells 

t .^.:n L>L-^ cj^ L^ ‘ u^! ^1—t-Ui P < f iiV '^tTl UjJ Jjl 

L>UJ1 1^) ^ Cells 

■:“ ^ ^ ...M lj Lr^ ^ r^~ l .x^ '^ (4^l^l 

J^Lii^ ;^1 C,c.» < . n 
•• 

. , . .^ , --^- -Jr'- 4la_ijjJLl CjljjJ n~ i H :LuIj 

^ a^, >-H-^ • • - ^ vjT^ . . . jj 

.^ 1 g»yLiJJ 4 _luj>J 1 ol jl ll l i jkljJclxAilj 4_ilq^l 

A^uii 0^ 'a! ajjjuiij .ijox^i 

(J! '^jh i>i op9ajA-ui^i Ij!>l>ji ^a a jmt . " 

^ 1^ ^'-*^' cr^ j u^j 4_ajLa]i jL^Vi 




a^5ta-i 3\ a^Uiv 





Lai «ij i IJijJL^e_4 i j (,u j^LlUK (ji-d I jS^Aj 

%• 

<L^ljU/a ^j! ^4 4 ^j-aj {jljaolj CjIJ-^ 1 4£plSJlJl L^LstiJ AjjojjJI d^Ltil 

JLh.VI ^ <1^ Auaj ^Clijlu jjui1j_cV| ^epuuLja ^IjjJl (JiiJl j] ^JU.».,!I 

L^L^ 4-:^Ljm yV jfll u<j ^ 4-t^4 s ^1 Ct^J i4l i liH 

(jj^ JlIjI j t II ^1 < < gLVI 4 ^r^**^* U^J 

(jl t4_tulj_c,l 4 I 4 Jcj j-Il (_^lj^l (JiiJlj (j^jLua-jC 

** *• «• ^ ^ ** 

I ^ j 4 3j^ 4-tL4-aJi jlj^ t .t.lL^n L^L^I CjLu^^I 4-^LLja 

** 

(jLfl ^jj<ljx.Vl cilJLiwiI r^Ljt] ^jjJLuJI t-jjLjJI Lai JLuvVl jj^jJLl 

*■ ^ w 

3jI^I ( It >^tl ^j-4 J ‘ *' IAJ iirj i^^ajJuJ! 4 4 jLj J^ 

«« 

L^Licil 4. ,jl(^J! 4.j^mi (_ 7 i£' JL.i,4. .^L-iuJI 4 jir (JloL^ La jj_aVl 

«« 

^Ltj i ^^A1 ^L^ ojJj Ashanti a\ AUtt c 1 )Jl-^ La aj.t ... ^tl 

«• *■ ’ *» M 

cxjL^ j_y]jVl L^Lp* il^La ljpc_c L^ cj^ i III 3JL>.1j (jy^ 

« ^ 


("it JL^I ^1 i^j£l, 4poljiJI cjLI^iIVI LojL ^Lu 

^ 4 4 jL i. Ujjg^ Ljr^ Jj! 

Ml f 4 <.ujLuuJI ~ (1)^^ (3^ 

te ^ 

j^cUil L^^Lc, JjVl ^L* 

4.j.^y^i CjVjL>JII aJJt (jl (j^ *(jUo^^j—ijJl (j^t ij i,iitl 

cM j.. rt-^ I n ^^LlII (jt ij,\ nUrt ’4 ^JLiup J l L^L>Jl ^y cij-g (_yic, i,Ury,U 

<^iVl (jl iL^Li^JLl V Mitl 

(^J (4_^Ulll JLp>.Vl 4:bjj> (>a o^jil L)J-4>:!-“ 
(J^Luj (jioj ^ (J^Vl (_jJL jl <-aju ijLp ^ L^LiJ (_y H^li ^jLil (jijVjLtja 

ljjL^I 0jji> (j^ (itj ^L^l u^-V 

tS 4, i 3" 4 4l>.j^ (_yJI tlfcLoj iL 3*4 (jlj-pJl (_j-L (-jjLpLiil Lai i^jLLVl (_yL 
4 -u 3L>> (4 xg 4v! i^A l^i UL i4j^).uLllj (jLollSLIi ^^^-wtl ^LuJI 

^ L^j^^laja i^atujj JljjjJl jUa ijSljkj ,(jLLV! Cx^tL Lj Lw^ njjLa^^Vl 

I j| 4judL>> t(_y,<,i^,ll 1 LII (juilj-cVl LjL^ ^Lijr" 1 »i ^“M 

(^ (^1 cy^ Uj aUUJi 

«3jj. 4.>J.I ^llUilj jl^^-uaVl (j^ (jl i (jL-tuVl 





5^m 't^.-A jjb ^i(Genoiiie) 

4_^ljjJl SjULI a-s^ It| u-fll i^j (Genes) cjIjjjJII 4 4_JL>J1 

1 * ^\ V * c^jL2j L<a ill j^jpLSe^ .CjIjji^I 4-dlaLjL4J 4.La_L>JLi 

^Ij 201011 ^Ij^l SjUI ^ */ ^ JjLlj 4^jj>a lJOI 

.(Base Pair) (^jL£.l 4 jl ^jj UL^ ^ ^ 
j ^tl 4 4 j (1 ^ju^jju ;^jLll ^<0-»H i(Grenoniic$) ^jj*SO., 4 ^.c.j^ 

‘ ^JJ^ J^ 4,d^j cr^l 

.4-}iiJI ^1 ^>- 0^1 :(Proteome) 

oLtOj[^l i(Proteomics) 

(Jc-LO 4uC.jMt i^jja Juj^ t jLoTc.^ Oyij^ .Enzyme |«ujj! 

%% 

«CjI :>J^al!l Jjj JL^j ♦ 4!Lt.jiio j! ^^^.LialOl dLj^I V 4J^0 

(c. *u,i,tL-.q) jLojt^ J- 0 -.tj ^^1 :DNA Polymerase w 

. ((t. ^ J » JI ( rtr Liaj 

21 _usLO- cjLjo ju-i :DNA Restriction Enzyme«i. 43 . i»J 1 ^laUi joJjj 

Ca^'v <Sj„lL.3tt...Q «I . ^ . J)) Jl <iL-4.1«Jl 1 ^ <a..1 ‘^■■“i < ttJ i 

oLHI cilLiiJbj iOj^juLo^ 2 bjLOjj CjLajIjj Oj L^JLo ^-OoILcuj 

* L^jjo 

jl ^ cjIjiO^Oil CyljljJj :Sequence jli^Ll y^lu* 

** «• 

^>8 ji 21 L.O ,., ^ I Protein 

«• 

( 3 d>^ L>^ CT^ 4-UJ4VI 

4.^jV Cr^J 1 j ^j) u-^ll 3^..rt «*«01 4 iilnUi CjIjl^jJJI ^i03 

.4_Jl^ 1 3Lp.-j cj^.4u ^^sSjscIu lJuUoj 






4 _ji 4 -*J 1 j(Gene Expression) juu^sl^s 

i^j^jLII >J1 ^ ♦—jl! i^4Ji£.L_^l ^j)m ^J—LsLLq _ uJll 

4:L^^ ^ t^oJI ^(! .(j .j .^*) J>^jJl 

4 _^ljj 5jLa jj >. t(Transgenic) kjLujjt 

t4jj3l^*ttl jl^ <^ *< < oLj jJ-cLILIj^ C)^ 

j| ^ ui .1.11 Qji 4^1j^ 5jLa 4_pljjJl 

« itl L^Uoj i^.ut ,^.~JI ( 3 j^ (j 1 ^L^IaJ! 

M M ' 

•er^ (jr^l ii^ (jr^! L^-^p 

4 _a_^jJl ^IjJll ^J ^.,.>0 4 la»jL^>JI i(Genetic Map) 4 JL»jL^ 

(J$ Ct^ LLa-juLbJlj L^L^Ijl >.1 JJL.90J M *^11 ijy^ <J -)1 <j it 
^l\t „,/0 j5 A Cy^ fciJI Jbu fr i II 

^Cu Ci-;^ C.«-t-u i t cLL^^L^I ^Ju^ ( 1>^3 C 7 ^ ”^^ 3 ^ 

(*•3:^ ^^3^' er^ ^L^VIj J^\ 

J-Aj _ca_£j^l i^_j.j;Ji_^l (^J[^jiJl >J I ^1 <(DNA) \ * (J 

•* ** 

<LuljjJ| CjLi^JjlII 3^3 3-1 (jy^ ^A 3 ^ 3 ^^ SjU,! ^JSL«I 1 ij 

•* •• 

^ISJI SLpKil (± 1,XJ ^^J£. ^jj < 4ill 

«• «* 

5 jL_C. J-Aj A >JI jl l(RNA) i *0 .J 

cr^33^ Oj^" j ^ j-Il <( I ‘(j . ^)) J1 <-Ji_lj_3tj liUjLj 3-<^3 tSjL^I^ 

M ** 

fctJl (jl I jL£.Lja <( I > J)) Ji <^UJ 4 jL(^ ijrP^ I Lai . cJi^Liiajo 

•m 

Pjcl ^jJL^ ^ 3 - 6 -^ (Ribose) ^ 4 » .Sj2 ^ J^Jy 

^ «» «• 

^ ^ 4 11 ^ U X>1 ^\\ i fiVl ^ \C ^ 4-I^Lt^ ^ ^ i filVl 

fjja 4_:vL!lj| 4 —j 1 ti « t . . j)) . U 4J j-^jJ 3 (Uracil) (Jj_l^1j^ 

.(Transcription ^««i<t! 4jU«; La JMi- («! . jb J1 ^ ;^l) cjLjj^JLI 

Jj$ f^ja #;1jlJ1jI ((I .(J . J)) J1 (j^A-lLja ^_4-uj 4jL^ (^jLc, 

« I . jj , J)) J! f^ja (_iiJl V * ^J_5 j ^J^I (jy-Li J^3-> 4jl jj-iaTJI I j^ufcj 

4 *1 o yp J t II ^lj_)Vl aJJt ^p (jl ^aJUJl 44_uL(_ujyi 4 -j1^II 

03^ J3^ cJ^ LT^i opJLy* (jji! 

M 

. jl^^oKL l-£^T 4 M i djl^.4j J 1 ^' 3-^3 << t *(j * Cy^ -jp^ 




C*l-alh«AjC)9 uOjj(ji3 


«I . j)) J1 lJJi n {(Double Helix) > nr 1 uJlJ-W' 

t «l "i 4_J I <;L-LiJ I lIjIjL->>^ ^2)-^ ^ l1^ ^ ) < Ir*lJ^- i’ll ) i 

JlC.1j_SJI JL>.| i^jjh L^Jua JL>.ljJl C-iJLjj i CjIJ l^^^-jJSLIJL 
4-BLusVLj <11 

^ji^^JL>JLj«I ^iSj —^ .cjL_a—tjjj 5 5j aj ^1 

* (jr*^ l1^ Lt^ La-AJL>.1 1 

iCjLLuaJI ^Ijj 4jjJ_call eLj-tduL-u^l 5 jl^^1 (J^^ Lr^J t(Gene) 2 L^ji^I 

«» 

.<;ljjS/i «:LjV| ^jjO J.2Iuj 4jj_tjL^lj 4_Lrtjl^jJi CjLojuaJi ^ (jr^J 

** M 

1 CjIjjj- 1 ^ (() .^ . J)) -Ji (j-« a^-uu^ <Li_Lx3 h'^ 

4jl ^ ^^-^1 0"^ coll CjL-a^^LtJLl 

l)^ 5jl>.(^ ^j^>s lLJI-La <Liii>Jl 

JjV c>.tf ■» ^1 <luLjjjJII (><j I (Oncogene) 2L-uUa>^2L^jij^ 

.^LLa^^-i-uJl l.a^l c-Aj t iMj ^LuiJ^l c,<j jual CjLi-uj^j at! ^Jl! 3j-a 

cZjIjjj-II « L7~^ (_^ji Mt_^j)<_L.,:^l ^1 »1 ^laiJI c-d-Ju-JL-^l J 

(Proto-Oncogenes)(^^l jf ^ iO i ^ jlr. J-<^ ->>. ^jl ^_pJl 

(.iJLljJj t4_ti.^! ^LLsj-i-uJI ^a^Li-gj j iSJljJl:^ 4 t, < <.oTi^" 

. 4d «li ,11 >^l ^ Llo^ 111! I a < o 





:((i .a» Jf gxUl ^li^§ 

ij {(Base Pair) 

^ X & fr ^ i ^ 




«« 


«« 

L^ j-^-AJ j^jJI jJb ((I .^j . J)) -ii c.rtC I 4 Ia.ll ^j 3J_>JI —klJI ^Jy-^ 

•* ^ 

.4^ljjJI Sj-fl rlillj ^ 4 .<.<ij 

c-*-i5^ 4 _^Lj<^1 <;LjLJI 5ju>.j t(Nucleotide) 3 jlu^^ 

•* «* ** 

4^j|j^i jLclj^l Ju>.f 4 -aJLjJ^ « i • (J • jl ({ 1 .^j . J)) Jl 
iCruij^ <^;UJ I _ (( I .jj . J)) Jl (^^^^JjL-u j| 


uljJJl ^ j ^jsi 


jjasUI 


cljLfl-cuj-S id] .ij .j)) Jl ^ i' 

olJ l^^I 1_3V( JaJ yj • ^ * l) * 

^ « •* 

.((I ^ j)) Jl ^1 « I »(j . J)) Jl ol^j^jj^ J^LculJ ij L^uiaAJ 
^ju<l j S! ^jLibJLuuJ t(Kiloba$e kb) ( 3 5i t f I ^^ 

<-Jj( ^JjLjlj <_ylJI 4—^Li.t>ll (j-C, Sjl ■ t r. J—Aj « I .(j . J)) Jl CjLI-j}^ 

* JL^I^^I 

i-^LiuJI ^ ^jl » ^ jjkj :(Megabase Mb) (<^ .^) 5 >jlaL^ ji>-cU • 

VT * • (JjLu ^_yiSJI ^j-Lc^l (J^ia t JLC,lj^l ^yi ^j[3 ^^oLa ^JjLu 

.LJ ^ 1,1* t^jLuiJ t^3J>ll JxJl J^j ‘V 

jjJaJl jl i.Sj;iaJl ^ i(DNA Sequencing) k i * 43 .^»Jl2lLaX^ 

3jl>>jJ| (JjuaJ (jr^l) CjI Jlpj^-iI^uLU jI ^j-jua 1 < <il^ ^ojiJ 

4>^>4 j! 4 M« a (_ i fJ^Ju (j^l «I .^ « J)) Jl 4 _ujuLujV| 

«• «* ** 

I lJ—mj |al(j 3^ I.J—^ JI 4X(aiLuJ I 4_jjLa-C-j .« ? * . j)> Jl 

3jLC,Loujajj 4,l<LjLLa ixij jl ^t. oi a 3jLaj 4 -i-l^j 3 4^j.jLja jljJI 

jLjj_ji_li| 4.-2jjJaj \ .A ~ti ^JLIj ^JjJ>v> i4_ luol—JJl CjLa^^Vl >j 

(j-u^Vl c..c.jj^ fj^a j ^jU“ « 4 l‘i itu^ t(Gel Electrophoresis) 4 SJI 
4i«al<n Lx^jI * I ^ljl^*t jljJll ((I * 4j . J» Jl 4, tlf^ 

4-1 4-jjLuaVl I (...t.jJjJj (Ju-oL-uj 4^j--<-^j ;^^i>JI 

.(Yt JSLiJI jJiil) 


jl icjIajLlJI ^j-a ^jjJLl ((1 .(j . J)) i(Exon) 

ajub ^1 jj Lajljljj « I .^j .j)) 4_yJ| i n ^ ^ «n < ^aJj 4i.xxJL 

CjUj) < (,i5sVl 4 _ 7 ^I cIjLjuLILJLj Ojjj^ La l!b| 4i.ai£ 4 i«»*» cIjLjuLII 

4a ^4* 

I ^ a ^jJ ^aJj V (1)^J « I O * Cr^ ^-xuiJj tCjUj^—luVl_j a *. 


jUi 


ii_j 


CjljjjJll ^JJLILj) 4-^ f^A 

•« «» 

«(^jjJLl (j-a ’/ ^0 (_jjL5j La 
Lr^^j <— jUj-j-o-S^I Jiit_jj <^jJI «I .(j . J)) Jl ^LUj :(Intron) 

^ *' 4 * 

4-.^a-^^^Jjl 4-t.l4 *1 ^(11 %3LJI ^..a-TJI 4 -^Lcj <( I ^j)) Jl 4J!'La-a 

«4 44 4 * 

^ j^x c. 4 a V II CjIjljLj! 1JI djub 4-dj.Iajij .(^^jj_Jlj 4.L<.,a*llj 4-^ljjJl 

* Ljuajf . ^LjlII 



C«Udiiuu>9 


4^1-i jJSLitjj 4.aL>Jl «f .<j . j)) ^^Lju i(Mutation) 5j rtln 

' * 1 % 

JL^ OJ^ ^ *0 * 4 jI 4j 11ii ljUfcj 

^ «* 

^l£Lll Cjj_^ l aj, t tiJ JL^ 4 (jfJi ^jJa-JLJ ^_^ (JL>J! 

J j Cr^! oj-dlaJI (^jJj O-dJs lA? 

*• »»* *« «• 

.tf^Lul^ L^JLo >.Urtj.Lifajt 4-Lujj>. Cjj rt ifO 

i(DNA Polymorphysim) «.a »Ji ^.ISLuitt jt ^ ^^ 

(A! 6>^ " A 0:?*^^ j-dVl (j;yj 

i a l.*i—sciJj 4 rtlr> m ^ ‘^JL^_CJ^ ^ 

cHjI_lIaj ^J V 1 <n1 ^ ^ 4 liUjJj i>U 

•* * w 

.4^lj^l 4 I ^ 1 11 

i(Single Nucleotide Polymorphism SNP) Ji5Lu>Vt5j.^ -■ .atOJL.^^I 






f"' 




• i* 


jj-3e-!iJ! IjiJb j (1)^ 4JLL.t a ^^^-LaLuo 3 jlj>.1^ Sjl-ujj c < j < <aJ jj-^ao 

«* *• 1 M «* «* 

CjL- 3ej| cIILLa^ 4 ^ A lJuLLs^ 4J JLi)^ ■ * C>^ t t 

^Tu 4 4l^’llJlI aJLA 43^^jlJI ^L^I 1 JUb 

. ^j\j lA^ lA 

Chromos 4j-Sj;ji.^l 4^K1I L^L^I »(Chromosome) 

^jla SjJ _s ^ t o 4 j <>■■■« (I *l 1! jjl_ IjiSLaj 4 <1 *>Ji ^Iju^ Somu^ oA^ lAA? 

^Jb (^x i t^]\^ «l1j1,a«. < 4_jJj^jlI1j Cti ^uj lLUjJ^ J* 

fCjUj"! («An 4 .ju^L^ CjLiAj>J jL^aol oA^ L^J ‘•^ 

'* “^ M M *« 

SljjJi lA << ^ U i4 j .l^iJl 5lj-j (J-Jk-lj 5-4>3 (H . j)) —o 

jjb Ij ♦ 4 ^ jL-^Ti-tj uiUj^ .4 All:^ jL^f 

(jj/1_^1 ~t J_« ^ o i <1 U 4 j 1^1 a 1 <f< rt)l jA^ lA AIj lAAj (jSLclJl 

(Metaphase)(^jJl CjLAA-^'i .4 u;^1.q-4 4JjA 3 4 jl.^r. d. j 

«■ 

4ja_llL>J,l 4.j_c>Ji CjLuI^III CjL^A*-^^ ^jg.^ lA^ 

JJljiJL ^Jy.l^^^uaJ L^ ljuubj 't -"• • <^tl 4 a jljL_C.I lA^ LbLM—^ 

i'\ A^ A® (_y*} t^.n 

rt 1 Jl A^ L^lA^ lA^ Ijlc.Lo 4 LA-j-ua 

^x i <^,1.1 1 4^_g-*JI ^ ^ * U • 4)» —11 fr(^A-A (jA-:!-^-^^^ j}^ ^ 


jjAsJI 


(Jj_^ « I . ^ » J)) _)1 < nf \—uaJLl LLa-i—^l I JUb ‘O- 

4_I(^j ^ cdJiIxJj icUl^JLI (-^VI 4_JuL.4^t ^Cu 3jljJLC i “ 3*1 

:(Gene Therapy) ^SL-uLc^l^i^t^LjLlt 

ill Jl Ic. ^Li^ ^ i^J iq-r. iv-s ~ t ^1 ^JjtcJLI 4 a jt i.u 2 Gj^_a 

^L*j ‘^3 j tl 1 ^jr. ^J.Lir. jl ) ^ji^i cdij ^Ljlo| 

** m m 

wXjlj «,) aIwL.V *l.<,<il BjijJl^ c^LuaXt 

Jt jt 

A— jwoSLlI 5jl— liaJI <Lj uiji^^—i—oil CjLjji^I (Jl^^ cLu-i-^ i L^lj^ ^J 

4 4..^tt<iJl ^jjJLl ^j-A 4 J(SLaj l>^JL> J ^^ ^ Cy^ 4 ■>. *41531 

juku (^jJl «1 .^ . j)) Jl i^jjh 3jLa BjLi^c. j-Aj :(Plasniid) ii-j 

•* 

^_yAJuj 4ja]jL>JLI 1^ I (J5^ TuJ iSjJljJl 

' «• •» «A 

i<JIji j i^tl t rtC.i ^_^l j ^_j5i> <*uJ t, rtf LiJ^*<) i^^L-A->JI I 

L^jl^ ljk£Jb^ 4 j^_u£LJ| 4.j1>J) ^ t .tjLrt M ^1 I 5 ^ * lJl^LlOJ SjLc. 

jl-<a t-ju^'i-JJ^ . a\ ,../^iVl 4 jIa-c- 4_:^IjJ 1 ^^I L^lrt**!ilj 

111 3jLf;L.<i A ^^jbLoiJ CjIjjJ^ LT^ L^ <A C_3jUt3j 

LajL-^Lj 4ji^_j_>Ji CjljLtiaJll ol-^ ciiJJjj *4 j^_l..>J| CjI jl,<AJi.l <L^ji a a 

c^LuJj 4 ifcj* 1 ciUjj t^_^ljjL]l L^j) A i.)Lrt rt1 jk^ cjIjL^iJ^I ^Lciij^l 

•* «* 

CjIa(^ 3—C7~^ —*>—«-»M"-JI cJ^ * >A j A I iiM—Jl 

W %• M 

^LaJjJI I I u ,3,1 L.rtf.Li>kl Lr^ ^ ‘U ‘ L>^ 

^1 4 rtf \ jLr> A j tk-lmj <—il.jl A-f, <4-^lji^l L^j Lv TJI L^^pA JLstt.'Lt^j 

(j A.., <^> La^^-oJiSJ -jI^^II 4 «Urtti llLLs t-dJj «I 4,_* U]a 

«i* 

^A • iij Aac. «! .^ « J)) 4-i>La.4 (^yic. (^jL>Jl Ai a < IjUbj) JLla-ui^'LJI 

JiJb LiiJj .L-atjj (Recombinant DNA Molecule jl ^tl a. j a-i.»>L-JI 

J^l-i Lr^! k.\ XQ i <J MJl 

c. tJJj bi—t < (jT^I ^c-cu-Jl CjIjI -iLa ^ 

dlUl cjLjjjJLI t Auii. Cl I I ^ a 1. i ^ i ,.V 

* ^ i t I’LllJI 


f •A 




1 ^ t j ^^ ^ ^ cijLupijj ^.1 j1 i(\^irus) ^ fl 

Cj-tJ-^jJiJI 4 .Ll.J.„i iiJ 0,3^ ^JjU-J^I 41^ I J ;^J_IL>1_)J 

^ Y ^i..-^^ cjLjjjJLI jji-c. cjLjuISULj 4jjL-i-o 

« ( .jj .j)) (JSLlu 03^ JlIc, ^j) <j 11 j 

4-dJiJll > ^jjjOij..^ \ g jlc ^lf< 4,.i r.L^jVl CjL^ jlj-j-^ 1 J <r ^L>J1 
^ j «>»tI 4 J 1^11 Lcjjj t ^ V cjL^jj-j.^!j .^c-.<->.urtSv.l>l 

.4Jr^ll 4^ii.^l ^ 4^ljjii L^jLo ^LoJul (jl JUu L^JLxl^ 

i (Prokaryotes) cjL^MU ^j ^ kTi n cjLuL^ :(Archaea) Ljiji 

Cx^ tjii_^j^l ■‘i .^iJ V CjLlaa.j>JLl ^jL t.,^ 4 9 ^lu—*3 

«• ^ «A 

«4-L^L.<^I m_ijLlJI 

^ 

3jjj,3 <<. A 5^ J j> 4^ Sjjj ^jx(Caenorhabditis elegans) 5:>ji 

%4 

cxA? • ^0^ ^yA L^AJ-icvj 4jH A ^ 

JL-x^jLIII 4^ji <*() 4_pJII CjLIjLSJI JJUlII jjL^uJ JL^J (^JlulII 

^JlAj .4_j^1j^| 4jijJiJI jLft-j-u J A x-AI .^_^jVi 4^j 

* %• 

i^^c, (3^ cxAd 4 it c- 4J 

C^jL.y. ~tl ^jL.%JLt-uJ ^ ^ 4 1 ^ J. » 4^1j ♦ 3 j ^ ^<11 

y^ 4-^ljjil 4 ") Caj^^ JJ^^ ^olc. (^jJG 4_jxJUJI 

** y 

•3 L^jLlaiJ \ WK 

' «« M 








. 4,j,^ ^jLL>a (<LujjjJI 4 ^^JLl^I t^ji^uS J l^j > ^ ^ ^ ^ 

. Y • • - ^ ^ jjLftJl i i jJLjJLl 

^clt It JjUw ^1 .AAimirr i r>Vl)) ft ^ (^} 

ui 4J a t \ Jl^I^I bV I r jl Juil i(3jj ^ 

^ ■» 

( * ) Wj>>^ 

Lil.t^ fltl t^l I»lj^\> 1—! ^j t ^ ."-n t A(^) 

1 4—11 ^l_c. 41 LU.1 « n '"i^j '^‘ 4_i—g.1 *< ->.VI j 4-^„ « L«JI 

jj-Il^jlJI ^4--^^ t ^ iC^j^^Lll (jj-JLaJI^ ^JaL-oiiil ^<^jJi ^*i 1 ^ 11 


oLutl^jJJ jl J Jl4J^I i ((CjLi.j1 4Jl1 )) : ‘ ^Jj ‘ “‘ { ^ ) 

.Y‘ - 

^ cIjL^I^^I ^4J%JLja» m utl ■ \ a.j>u4 j Ajm, ^^Lua*^ (^ ) 

2 .i.j ~tl ill ^ /y it^VI L^uIi^LlI 1 (( 4_X-JJ^-J>J 1J 4 J„.J_l] 1 

^ M 

. u<\r .(^uji a^,,.^ t i 

jLj>tjl 4 t IU 4 («^4-1 jl!Ij CA^ <.(dl.'r< < (iV I )) rtjt-^Ul I \ (LC 

. Y * * * Ml4j tCJJJLlI CjjlHSLII 

1^ A 4, 4 <((4^1jLll 3j.,xuuiJI i^j-Li_>Jl)) 

_ <-^|jVlj ^jJLaJij 4_flL-S-ill <4_a^^-JLJLI ^Lx. 4Klii to *^_y-4-^-3 

«• ' •» 

. Y * * ^ t YVO jjLc Oj^I 

t4_^jjLl,l ^Lc. <1 Mil I» d ,.., 1 i^tl 1^ *4g* ^ ^ SJLklj 

.^A‘\T .c<;^l .vjIj^Ij 5^L2ilJ (_^^l 

^Lc. ((1 4 _:wjJL1 (DNA) « LjJlII)) t^Ul? (^) 

. Y * * * jjlaJI i Y^ jlL^ *j£L<i]l 

- «(jr^^ (jr^ tUAuIaiJI * ) 

. \ \W t4_4.ujaL>Jl 4jijJtaJl Cj 4 vjU _ / yU-J 4 4 !., ^ >^£. 
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